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FOREWORD 


This  investigation  began  as  an  investigation  of  administrative 
data  systems  in  education,  with  the  aim  of  designing  computerized 
systems  which  would  facilitate  such  administration,  and  also  provide 
data  for  research  purposes.  As  we  progressed,  however,  several  points 
became  apparent.  First,  it  was  apparent  that  the  principal  problems 
in  schools  did  not  arise  from  the  current  organization  of  data  systems, 
and  would  not  be  solved  by  the  introduction  of  computerized  systems. 
Minor  gains  might  be  made,  but  this  seemed  hardly  sufficient  to  warrant 
devotion  of  staff  attention  and  educational  resources  to  such  computer¬ 
ization.  There  have  been  a  number  of  projects  involving  computerization 
of  administrative  functions,  some  of  which  are  reviewed  in  Section  II. 
These  have  often  been  mildly  successful,  but  they  seem  not  to  have 
brought  important  benefits  to  school  functioning,  with  the  exception 
of  possibly  better  student  scheduling  than  when  schedules  are  made 
by  hand. 

Second,  at  one  point  in  the  investigation,  it  became  clear  that 
the  greatest  value  of  such  computerized  systems  would  occur  in 
extremely  large  school  districts,  in  which  the  number  of  students 
and  staff  are  so  large  as  to  overwhelm  the  administrative  mechanism. 

It  became  apparent  that  automated  data  systems  in  these  districts 
might  merely  allow  an  already  depersonalized  system  to  become  more 
so,  and  to  grow  into  even  larger  units  through  amalgamation  (with 
the  amalgamation  sometimes  justified  in  terms  of  "administrative 
efficiency,"  and  sometimes  justified  to  spread  capital  costs  of 
computer  administrative  equipment). 

Third,  our  aim  of  "providing  data  for  research  purposes" 
seemed  also  somewhat  irrelevant  to  school  functioning.  Few  research 
results  ever  find  their  way  back  to  school  districts  and  schools 
to  affect  decisions.  Their  principal  destination  is  scholarly 
publication,  and  they  often  remain  there. 

In  reaction  to  these  points,  there  emerged  a  different  conception 
of  data  systems  in  education,  and  of  the  educational  system  generally. 
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This  is  the  conception  of  many  parties  with  legitimate  interests 
in  education,  both  within  the  formal  organization  of  school  districts, 
and  outside,  and  of  an  information  system  that  would  aid  the  decisions 
of  these  various  interested  parties.  The  resulting  conception 
and  design  is  one  which  bears  little  similarity  to  management 
information  systems  that  are  designed  to  serve  the  needs  of  an 
hierarchical  organization.  It  is  explicitly  designed  as  an  in¬ 
formation  system  for  multiple  users,  from  parents  and  children  to 
legislators,  and  including  persons  in  the  organizational  structure 
of  schools,  from  teachers  to  superintendents.  It  is  designed  for 
the  emerging  pluralistic  structure  of  American  education,  in  which 
all  parties  to  education  make  responsible  choices;  and  it  is  designed 
to  aid  in  the  emergence  of  such  a  pluralistic  structure,  and  to  aid 
such  responsible  choice. 


J.S.C.  and  N.L.K. 
August  29,  1969 
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I.  A  GENERAL  OVERVIEW  OF  INFORMATION  FOR  EDUCATIONAL  DECISIONS 

INTRODUCTION 

■This  report  presents  an  examination  of  data  systems  in  education, 
and  provides  a  framework  through  which  such  data  systems  can  provide 
the  basis  for  a  powerful  information  bank  to  aid  educational  decisions. 
In  the  past,  records  in  schools  have  been  maintained  as  physical  files, 
in  a  form  which  allowed  easy  access  for  the  principal  administrative 
use  to  which  the  rccc’"*'*  ,TOT-e“  nut.  As  schools  and  school  systems 
have  grown  in  size,  however,  the  need  for  more  efficient  handling  of 
these  records  has  become  pressing,  and  many  schools  and  school  dis¬ 
tricts  are  developing  computerized  data  systems. 

With  these  computerized  administrative  data  systems,  it  becomes 
possible  to  use  records  for  many  purposes  other  than  the  principal 
administrative  use  for  which  they  are  maintained.  Because  the  records 
are  electronically  rather  than  physically  stored,  they  can  be  sorted, 
aggregated,  merged,  and  subjected  to  statistical  data  reduction  in 
many  ways  for  many  purposes. 

In  particular,  such  facilities  make  it  possible  to  erase  the 
artificial  distinction  between  administrative  uses  of  information  and 
research  or  evaluation  uses.  Administrative  uses  of  information  are 
uses  for  decisions,  ranging  from  decisions  about  individual  cases  to 
general  policy  decisions.  Research  and  evaluation  in  schools  is  also 
carried  out  to  aid  in  such  decisions.  However,  with  the  artificial 
distinction  between  administrative  uses  and  research  uses,  necessitated 
by  past  methods  of  record  maintenance,  research  has  ordinarily  required 
collection  of  special  data  on  a  "project"  basis,  at  large  costs  and 
with  uncertain  value  for  policy  decisions.  The  opportunity  created  by 
computerized  data  systems  is  an  opportunity  to  integrate  research  uses 
and  administrative  uses  of  information  to  aid  in  educational  decisions 
at  all  levels. 

Apart  from  this  opportunity  created  by  the  change  in  technology, 
there  are  two  factors  which  create  a  pressure  for  broader  uses  of  edu¬ 
cational  information  than  in  tho  past.  The  first  is  increased  consumer 
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power  in  education,  as  parents  and  parent  groups  exert  pressures  for 
release  of  information  previously  restricted  to  educational  adminis¬ 
trators.  The  second  is  increased  focus  on  the  outputs  of  education, 
the  actual  performance  of  children,  rather  than  solely  the  inputs  of 
resources  into  schools.  These  two  factors  together  are  creating 
increasing  demand  for  broad  evaluative  uses  of  information  that  pre¬ 
viously  served  only  internal  administrative  uses  in  schools. 

Problems  exist  in  realizing  this  aim,  however.  First,  the  data 
systems  must  be  appropriately  designed  from  the  outset  to  bring  the 
power  of  the  information  to  bear  on  educational  decisions.  There  are 
numerous  kinds  of  decisions  to  be  made,  and  the  system  must  be  designed 
in  cognizance  of  these  different  kinds  of  decisions.  Second,  there 
arc  problems  of  interests  of  different  parties  in  education,  and  the 
way  information  will  be  used  to  implement  these  interests.  Information 
is  power,  and  access  to  information  in  educational  data  systems 
affects  the  power  of  various  parties  to  the  educational  process.  Dif¬ 
ferently  designed  systems  will  place  information  in  the  hands  of  dif¬ 
ferent  parties,  and  it  is  necessary  to  recognize  the  power  implications 
of  differently  designed  systems.  Third,  there  are  numerous  other 
considerations  in  the  design  of  computer  data  systems:  cost,  ease  of 
use,  flexibility  and  adaptability  to  new  uses;  compatibility  with 
instructional  uses  of  computers;  and  modularity  of  design  to  allow 
incremental  introduction  of  a  new  system. 

This  paper  will  focus  on  these  problems  in  the  design  of  educa¬ 
tional  data  systems  for  administrative  and  research-evaluation  purposes. 
Because  attention  will  be  directed  to  the  integration  of  administrative 
uses  of  information  and  research-evaluation  uses,  a  number  of  important 
aspects  of  computer  usage  in  administration  will  be  discussed  very 
little.  Payroll  calculation  is  a  straightforward  clerical  task  which 
computers  currently  perform  in  some  school  districts.  However,  because 
it  is  not  a  computer  function  related  to  administrative  decisionmaking, 
little  attention  will  be  paid  to  it. 

THE  INTERESTED  PARTIES  TO  EDUCATION 

To  begin  examination  of  data  systems  in  education,  it  is  perhaps 
most  useful  to  begin  from  the  "wrong  way  round,"  identifying  the 
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interested  parties  and  examining  the  interests  of  each  and  the  kinds 
of  decisions  of  each.  Only  after  this  will  we  look  at  data  systems  in 
schools  as  they  currently  exist  and  as  they  can  come  to  exist  under 
existing  computer  technology. 

There  are  a  number  of  interested  parties  in  education  who  make 
decisions  that  affect  educational  outcomes.  For  present  purposes,  it 
is  useful  to  distinguish  the  following  interested  parties:  parent, 
child,  teacher,  principal,  superintendent,  state  government,  federal 
government,  neglecting  finer  distinctions  such  as  state  education 
department  as  distinct  from  state  legislators.  These  different  parties 
are  interested  in  different  kinds  of  information  —  in  information 
about  performance  of  particular  students,  types  of  students,  or  stu¬ 
dents  in  general;  in  information  abo^t  effectiveness  of  particular  pro¬ 
grams  (or  curricula,  teachers,  or  schools),  or  in  effectiveness  of 
certain  types  of  programs,  curricula,  teachers  and  schools.  Each  has 
an  interest  in  access  to  certain  kinds  of  information  (for  example, 
parents  have  an  interest  in  access  to  information  about  the  effective¬ 
ness  of  a  particular  teacher  «r  school),  and  each  has  an  interest  in 
restricting  access  to  certain  information  (for  example,  superintendents 
have  an  interest  in  restricting  access  to  information  on  school-by¬ 
school  measures  of  student  performance,  or  parents  have  an  interest  in 
restricting  access  to  their  child's  measures  of  performance). 

To  gain  some  idea  of  the  kinds  of  decisions  that  each  party  makes, 
and  the  kind  of  information  useful  to  him  making  these  decisions,  it 
is  useful  first  to  describe  the  general  class  of  decisions  which  con¬ 
cern  us  here:  decisions  about  the  exposure  of  students  to  possibly 
effective  educational  environments.  Within  this  class,  some  decisions 
concern  individual  students,  some  concern  students  with  particular 
characteristics  (teachers  with  high  verbal  skills,  phonic  reading 
methods,  schools  with  a  given  class  size),  and  some  concern  general 
student  achievement  apart  from  the  specific  environment.  These  classes 
of  decisions  can  be  described  by  Table  1  which  shows  nine  kinds  of 
Information  about  performance. 
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Table  1 

TYPES  OF  INFORMATION  FOR  USE  IN  EDUCATIONAL  DECISIONMAKING 


Performance  by: 


Individual 

Students 

Characteristics 
of  Students 

All 

Students 

Particular 

Environment 

1 

2 

1 

3  1 

| 

_  ...  _  i 

Characteristics 
of  Environment 

4 

5 

■  -  _  .... 

i 

6 

Independent  of 
Environment 

7 

8 

_ 

0 

In  Table  1,  the  label  "particular  environment"  refers  to  a 
specific  case:  a  certain  teacher,  Jane  Jones;  a  certain  curriculum, 
the  PSSC  physics  curriculum;  a  certain  school,  P.S.  86.  The  label 
"characteristics  of  environment"  refers  to  variables  that  characterize 
the  educational  environment:  teacher  characteristics,  class  size,  etc. 
A  similar  distinction  concerning  students  exists  between  the  first  two 
columns  of  the  table.  The  cells  represent  given  types  of  information 
upon  which  decisions  can  be  based.  For  example,  information  about  the 
performance  of  students  with  high  initial  achievement  in  physics,  in  a 
physics  course  with  the  PSSC  curriculum  is  information  of  type  2  in 
the  table. 

The  term  "research"  is  ordinarily  confined  to  information  of  types 
5  and  6,  showing  effects  of  environmental  characteristics  on  student 
performance.  "Evaluation"  is  sometimes  used  in  the  same  way,  but  more 
often  refers  to  information  of  types  2  and  3:  effectiveness  of  par¬ 
ticular  programs  (often  experimental  or  demonstration  programs)  on 
performance  of  students  in  general,  and  the  performance  of  particular 
groups  of  students  (e.g.,  students  with  initially  low  reading  scores). 
What  is  important  to  recognize,  however,  is  that  these  types  of  infor¬ 
mation  constitute  only  a  fraction  of  the  information  on  student 


-5- 


performance  necessary  for  educational  decisions.  Thus  to  focus  on 
research  and  evaluation  as  ordinarily  defined,  without  initial  atten¬ 
tion  to  the  types  of  decisions  made  by  the  various  interested  parties 
artificially  restricts  the  frame  of  reference. 

The  decisions  of  state  and  federal  governments  in  education  are 
decisions  about  funding  types  of  programs,  both  in  their  impact  on 
students  in  general,  and  in  their  impact  on  students  with  particular 
characteristics.  For  these  decisions,  they  need  information  of  types 
5  and  6  in  the  above  table.  Decisions  of  school  boards  and  school 
superintendents  are  also  concerned  with  this  general  knowledge  about 
effects  of  types  of  school  environments  on  students,  but  they  are 
also  very  much  concerned  with  information  of  types  2  and  3.  Their 
decisions  are  a  mixture  of  decisions  about  particular  environments  and 
general  types  of  environment.  They  are  often  decisions  about  whether 
to  continue  a  particular  program,  or  a  particular  curriculum,  whether 
to  make  a  given  person  a  school  principal;  but  they  are  also  decisions 
about  whether  to  institute  a  program  with  given  characteristics,  what 
types  of  teachers  to  hire,  what  kinds  of  physical  facilities  to  con¬ 
struct.  The  information  they  need  for  these  latter  types  of  decisions 
(information  of  types  5  and  6)  ordinarily  transcends  their  districts, 
for  the  information  base  in  their  district  may  not  contain  the  relevant 
experience. 

Principals'  decisions  ordinarily  concern  particular  programs, 
particular  teachers,  particular  teaching  aids,  so  that  the  information 
they  need  is  of  types  2  and  3:  information  about  the  effectiveness  of 
those  particular  learning  environments  in  their  school,  information 
which  will  help  them  decide  whether  to  continue  or  to  stop  the  program 
in  question.  In  some  cases,  their  decisions  concern  individual  students, 
requiring  information  of  types  1,  4,  or  7,  to  decide  on  the  disposi¬ 
tion  of  students  who  present  special  problems. 

Teachers  and  counselors  most  often  make  decisions  about  individual 
students,  and  require  information  on  performance  of  individual  students, 
of  types  1,  4,  and  7.  Counselors  are  also  concerned  with  decisions 
about  the  probable  performance  of  certain  types  of  students  in  certain 
types  of  environments,  (e.g.,  what  types  of  students  perform  best  with 
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certain  types  of  teachers)  ,  or  what  types  of  students  are  successful 
in  certain  kinds  of  colleges),  requiring  information  of  type  5. 


Inn  r>\-\  m  ~ 


sut  the  performer.: 


type 


Buuosms  ir.  a  particular  environment  te.g.,  class  aiscussion  or  ctass 
projects,  drill  or  games),  for  which  information  of  type  2  is  necessary. 
More  broadly,  teachers  also  need  information  of  types  5,  6,  and  5  as 
a  background  for  planning  everyday  activities.  This  general  informa¬ 
tion  is  the  sort  that  teachers  get  or  shouid  get  during  their  training. 

Parents  and  children  are  first  of  all  interested  in  the  individual 
child's  performance,  information  of  type  7;  but  in  making  decisions 
about  what  school  to  attend,  what  teacher  to  try  to  get,  they  need 
information  of  types  1,  2,  3,  and  4.  Insofar  as  choices  of  parent  and 
child  are  expanded,  through  allowing  a  greater  range  of  choices  of 
schedules  and  even  of  schools,  information  of  types  5,  6,  and  8  as 
well  is  necessary  for  making  these  choices  wisely. 

From  this  assessment  of  decisions  at  various  levels,  requiring 
various  types  of  information,  it  is  clear  that  any  data  system  which 
would  satisfy  these  needs  must  be  both  technically  and  administratively 
complex.  The  technical  complexity  lies  in  the  fact  that  raw  performance 
measures  of  students  will  not  serve  most  of  these  information  functions. 
To  know  the  effectiveness  of  educational  environments  for  performance 
requires  detailed  statistical  analyses  of  the  student  performance  under 
different  educational  environments.  The  administrative  complexity  lies 
in  the  question  of  control  over  and  access  to  various  types  of  infor¬ 
mation.  Information  cannot  be  totally  controlled  at  a  given  level 
within  the  educational  hierarchy,  for  it  would  become  useful  only  for 
those  at  that  level;  and  it  cannot  be  wholly  contained  within  the  school 
organizations  themselves,  for  it  would  be  of  no  use  to  federal  and 
state  governments  or  to  parents  and  children.  To  obtain  general  infor¬ 
mation  of  types  5,  6,  and  8  requires  information  from  many  school 
districts. 

This  examination  of  types  of  information  and  levels  of  decision¬ 
making  describes  the  dimensions  of  the  problem.  The  next  section 
gives  an  overview  of  the  characteristics  of  emerging  computerized  data 
systems  in  schools  and  school  districts.  These  data  systems  have  on  the 


whole  been  developed  merely  to  automate  the  existing  uses  of  school 
records,  to  aid  school  staff  and  administrators .  But  despite  the 
limited  uses  for  which  they  have  been  designed,  they  constitute  the 
nucleus  from  which  information  systems  to  serve  the  various  leveLs  o 
decisions  described  above  can  develop. 
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II.  SURVEY  OF  EXISTING  EDUCATIONAL  DATA  SYSTEMS 

The  use  of  computers  in  educational  administrative  activities  has 
increased  in  the  past  few  years,  but, relative  to  business  and  Industry, 
this  speed  of  incorporation  of  computers  has  been  slow.  There  are 
several  possible  reasons  for  this.  One  could  argue  that  the  problems 
in  educational  administration  are  somehow  not  amenable  to  computer 
application.  However,  the  procedures  in  educational  administration  have 
many  counterparts  in  business  where  computers  are  being  used  effectively. 

A  more  plausible  reason  for  the  slow  rate  of  computer  infiltration 
is  that  schools  are  habitually  and  notorious.1  y  short  of  funds.  The 
current  fiscal  crisis  in  the  Los  Angeles  city  system  resulting  in  elimi¬ 
nation  of  extra-curricular  programs,  is  one  example  of  the  limitations 
on  budgets.  Rental  of  a  moderate  size  computer  costs  between 
$2000-$4000  per  month.  This  expense  does  not  include  salaries  of  pro¬ 
grammers,  key  punch  and  other  operators  needed  to  support  such  a  sys¬ 
tem.  This  range  of  expenditure  is  very  difficult  to  justify  unless 
clear  benefits  result  from  it.  (It  is  more  difficult  to  "cost  out" 
the  current  manual  way  of  record-keeping,  since  one  would  have  to  know 
the  percentage  of  time  teachers  or  clerks  spend  on  these  activities 
and  what  would  be  gained  in  other  areas  by  freeing  them  from  these 
tasks . ) 

There  is  some  resistance  to  the  administrative  uses  of  computers 
by  those  who  feel  very  keenly  the  anonymity  and  dehumanization  of  daily 
life.  Often  the  computer  symbolizes  this  impersonal  aspect  of  modern 
life  for  many  persons.  (Recall  the  placard  of  a  Berkeley  student 
striker  which  read,  "I  am  a  student,  do  not  fold,  bend  or  mutilate!") 
Education,  as  an  enterprise  wholly  for  and  about  humans,  is  particularly 
sensitive  to  this  concern.  The  introduction  of  a  machine  appears  some¬ 
how  debasing  to  the  enterprise  as  a  whole,  and  out  of  place. 

David  Nasatir  (9)  in  an  examination  of  resistances  to  innovation 
in  education  argues  that  the  structure  of  American  education  makes 
adoption  of  innovation  in  education  very  difficult.  One  important 
function  of  the  schools,  he  argues,  is  the  socialization  of  its  stu¬ 
dents  and  the  inculcation  of  the  broader  goals  of  society. 
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and  perpetuating  a  tradition  gives  the  school  a  feeling  of  moral 
righteousness  about  its  activities.  Therefore  any  attempts  at  change 
made  by  an  outsider,  i.e.,  one  not  invested  with  this  moral  righteous¬ 
ness,  are  likely  to  go  unheeded. 

However.  Nasatir  argues,  the  personnel  currentlv  within  the  system 
are  not  likely  to  bring  about  drastic  changes.  Teachers  are  recruited 
by  people  within  the  system,  and  thus  selection  of  persons  who  will 
preserve  the  system  is  most  likely.  In  short,  Nasatir  concludes  that 
there  are  not  many  good  ways  to  break  into  the  system,  and  thus  is 
pessimistic  about  the  adoption  of  innovations  by  the  schools. 

In  opposition  to  these  obstacles,  there  are  compelling  forces  at 
work  to  bring  about  the  incorporation  of  computers  into  education. 

Some  relief  from  the  onerous  task  of  maintaining  the  multitudinous 
forms  required  in  school  administration  is  clearly  needed.  The  volume 
of  data,  the  repetitive  and  time-consuming  nature  of  many  of  these 
tasks  are  factors  pointing  toward  potential  computer  application.  This 
volume  of  data  continues  to  grow  with  increased  enrollments. 

In  addition,  the  schools  are  now  maintaining  types  of  information 
not  necessary  in  the  past.  The  introduction  of  curricular  changes  and 
attempts  at  new  organizational  patterns  require  keeping  data  to  evaluate 
the  effectiveness  of  the  programs. 

The  growth  of  interest  and  concern  over  the  qualitv  of  education 
has  led  to  a  demand  for  information  from  the  schools.  As  one  example, 
pressure  from  local  community  sources  is  increasingly  inducing  school 
districts  to  publish  school-by-school  scores  on  standardized  tests. 

This  need  for  data  and  procedures  to  evaluate  the  functioning  of  the 
school  systems  is  voiced  by  a  variety  of  parties.  Tax-payers,  state 
and  federal  governments  want  a  good  return  on  their  investment; 
researchers  want  data  to  learn  about  the  school  and  learning  process; 
civil  rights  leaders  want  to  demonstrate  the  inadequacies  of  inner-city 
schools;  majority  parents  want  to  know  if  the  bussing  in  of  minorities 
is  detrimental  to  their  children. 

1.  PROCEDURES  IN  EXISTING  DATA  SYSTEMS 

Information  about  current  data  systems  comes  from  available  litera¬ 
ture  and  from  interviews  with  school  administrators  of  four  school  districts 
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in  the  Los  Angeles  area.  Table  2  Identifies  the  projects  surveyed 
and  briefly  describes  each  project.  The  numbers  in  parentheses  in  the 
first  row  refer  to  items  in  the  bibliography  giving  information  ahout 
t"h r*  jvofpm  c ?*ib in  thnt  column.  Although  ^dininist TStivc  dstcL 
systems  entail  collection  and  maintenance  of  data  for  all  facets  of  a 
school  riistricr's  wi  i*  t-hta  «'jrvreu  concentrates  exclusively  cc 

pupil  personnel  data  systems.  There  are  five  major  areas  included  in 
pupil  personnel  systems:  scheduling,  attendance  reporting,  grade 
reporting,  standardized  test  reporting  and  roaster  file  maintenance. 

The  data  bases  maintained  by  the  various  districts  for  the  pupil 
personnel  systems  are  very  similar.  Maintenance  procedures  differ, 
however,  according  to  the  availability  of  types  of  data  processing 
equipment.  Table  3  is  a  summary  of  procedures  in  use  by  the  systems 
surveyed,  and  the  pages  below  describe  these  procedures. 

1.1.  Scheduling 

The  process  of  matching  subjects,  students,  instructors  and  class¬ 
rooms  within  a  school  is  called  building  the  school  schedule.  For 
secondary  schools,  there  are  currently  three  types  of  scheduling  used 
in  American  public  schools:  (1)  class  scheduling,  in  which  each  class 
group  is  scheduled  together,  and  remains  as  a  class  group  throughout 
all  (or  nearly  all)  school  classes  for  the  semester  or  year;  (2) 
Individual  scheduling,  in  which  each  student  follows  a  distinct 
schedule,  and  has  a  different  set  of  classmates  for  each  class;  and 
(3)  flexible  scheduling,  in  which  the  school  day  is  not  arranged  into 
periods  of  equal  and  fixed  length,  but  into  smaller  modules,  with  a 
given  class  (say  English  literature)  consisting  of  one  or  more  con¬ 
tiguous  modules,  which  may  differ  in  length  and  position  among  differ¬ 
ent  days  of  the  weeks.  Very  few  schools  currently  use  flexible  schedul¬ 
ing;  there  are  many  that  use  individual  scheduling  and  many  that  use 
class  scheduling. 

At  the  elementary  school,  children  in  most  schools  have  a  single 
teacher  for  all  or  most  of  the  day.  Consequently,  at  elementary  levels, 
scheduling  is  ordinarily  done  with  relative  ease. 
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The  comp’.iter  scheduling  programs  are  designed  ro  be  used  for 
individual  scheduling,  although  some  may  he  used  also  for  flexible 
scheduling. 

The  construction  of  a  schedule  with  the  aid  ot  a  computer  may  be 
approached  in  several  ways.  A  master  schedule  assigning  rooms,  teachers, 
subjects  and  times  may  first  be  built  and  then  students  may  be  scheduled 
within  that  framework.  Or,  the  subjects,  instructors,  classrooms  and 
students  can  simultaneously  be  considered  in  order  to  produce  a  school 
schedule  in  one  process. 

Making  the  school  schedule  is  a  tedious  and  time-consuming  task. 

The  school  principal  or  other  school  administrator  can  easily  spend  at 
least  one  month  and  as  many  as  six  months  in  drawing  up  the  schedule. 

To  reduce  the  time  involved,  several  computer  programs  have  been 
developed  to  accomplish  the  sectioning  or  registering  of  students. 
Meanwhile,  several  attempts  have  been  begun  to  computerize  the  entire 
scheduling  procedure.  In  particular,  work  Is  being  carried  out  at 
M.I.T.  and  Stanford  in  this  area.  Since  the  majority  of  schools  surveyed 
built  a  master  schedule  first  and  then  scheduled  students  within  that 
framework,  this  is  the  organization  presented  in  the  discussion  which 
follows. 


1.1.1.  Master  Scheduling 

The  master  schedule  designates  the  time,  room  number  and  teacher 
for  every  course  taught  in  the  school.  Drawing  up  the  master  schedule 
requires  matching  teacher,  room,  and  time  constraints.  There  have 
been  attempts  at  entirely  computerizing  the  formulation  of  the  master 
schedule.  Due  to  the  large  numbers  of  input  parameters,  direct  solu¬ 
tion  of  the  problem  is  not  likely.  Instead  the  computer  simulates  the 
trial  and  error  method  of  the  human  scheduler  in  arriving  at  possible 
teacher- room-time  student  assignments.  Although  usage  of  such  programs 
is  visible,  the  more  widespread  practice  entails  drawing  up  the  master 
and  student  schedules  separately.  For  most  school  districts  using  the 
computer  in  master  scheduling,  the  computer  provides  guidelines  for 


the  human  scheduler  and  not  the  master  schedule  itself.  In  some 
instances,  student  course  requests  and  maximum  course  size  data  are 
inputs  to  a  program  which  then  provides  the  number  of  sections  needed 
for  each  course..  A  print-out  of  the  number  of  requests  by  all  pairs  of 
courses  is  also  printed.  With  this  matrix  it  is  possible  to  see  that, 
for  example,  thirty  students  who  want  to  take  senior  orchestra  also 
'.■/jin l  ti o  - nlcn  pliysinu.  Ll"ii.2  croi-  dcin^nd  foir  CwiiircCw  pirc- 

vent  many  potential  conflicts  in  cons true  tic u  of  the  master  schedule. 

IJ.S  i  rs<T  I*  Id**  li-IlCS  -  tho  hlinnn  sc^0dulpr  makes  nuf  £T>h  master 

schedule.  He  writes  the  schedule  onto  a  coding  sheet  for  keypunching . 

Each  punched  card  contains  the.  name  of  the  course,  tho  time  and  place 
uf  meeting,  the  teacher's  name  and  possibly  any  prerequisite  courses. 

A  computer  program  reads  in  the  master  schedule  and,  as  one  output,  prints 
the  schedule  for  each  individual  teacher.  Then,  if  any  teacher's 
schedule  is  too  heavily  concentrated  in  one  part  of  the  day,  the  master 
schedule  can  be  adjusted  in  light  of  this  fact.  In  summary,  scheduling 
is  still  done  by  a  person,  with  the  computer  providing  useful  guidelines 
in  its  formulation. 

1.1.2.  Student  Scheduling 

Student  scheduling  is  the  procedure  which  registers  and  schedules 
students  for  courses  offered  by  the  school.  This  procedure  occurs  at 
least  once  a  year,  and  in  school  districts  where  course  changes  may 
take  place  at  the  second  semester,  it  occurs  twice  a  year.  The  inputs 
to  student  scheduling  are  the  individual  student  course  requests  and 
the  school's  master  schedule.  From  this  process,  each  student  receives 
a  schedule,  each  teacher  obtains  class  rosters,  and  the  central  office 
receives  a  master  class  schedule  with  names  of  students  in  each  class. 

Student  scheduling  entails  matching  student  course  requests  with 
the  offerings  of  the  master  schedule.  In  elementary  schools  where  the 
students  typically  remain  with  the  same  teacher  in  the  same  classrooms 
for  all  courses,  manual  systems  are  widely  used.  In  this  case  students 
are  placed  in  homerooms  and  the  schedule  for  all  students  in  that  room 
is  the  same. 
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At  the  high  school  level,  many  systems  use  either  partially  or 
totally  automated  systems  for  scheduling.  In  both  cases  the  students 
receivi  either  a  mark  sense  card,  or  optical  scan  sheet,  with  their 
name  and  i  V  •  *  i  fi  r..T  ior.  code  marked  on  it.  On  this  document,  the  stu¬ 
dent  indicates  his  i-our~  ?-■'  "  ts  l->r  f!'P  n(.^t  vp.qr.  Tn  one  partially 
automated  system  that  was  examined,  the  procedures  which  were  followed  are 
these:  Hie  registration  card  is  prepared  by  counselor  and  student. 

Meanwhile,  class  cards  for  available  places  in  ead,  course  have  been 
prepared  (automatically  from  the  master  schedule)  and  placed  in  bins. 

To  register  a  student  in  a  particular  course,  a  course  card  is  removed 
from  the  requested  course  bin.  Printing  ail  the  course  cards  and  stu¬ 
dent's  identification  card  prov  dcs  the  schedule  for  individual  stu¬ 
dents.  Printing  all  the  request  cards  filed  for  the  particular  course 
provides  the  class  roster. 

Many  systems  use  a  partially  automated  system  similar  to  the  one 
described  above.  There  has,  however,  been  a  proliferation  of  computer 
student  scheduling  programs  in  the  past  five  year.,  and  many  systems 
have  tried  them  out.  The  satisfaction  with  the  computer  s  .udei.t  schedul¬ 
ing  appears  high;  in  the  four  school  districts  we  interviewed,  only  one 
was  unhappy  enough  with  the  results  to  abandon  this  method  completely. 

If  a  school  district  does  not  have  its  own  computer,  it  ei ther  rents 
time  commercially  for  scheduling  or  borrows  time  from  some  cooperating 
computer  center. 

To  use  a  computer  scheduling  program,  the  student  requests  and  the 
master  schedule  must  be  placed  on  machine  readable  documents.  These 
are  then  input  to  the  stuuent  scheduling  program  which  produces  a 
variety  of  outputs.  Included  are:  (1)  student  conflicts,  (2)  individual 
student  schedules,  and  (3)  updated  master  schedule  with  the  number  of 
students  assigned  to  each  class. 

Typically  the  first  run  produces  conflict-free  schedules  for  90- 
?5  percent  of  the  students.  The  human  scheduler  must  then  rearrange 
the  schedule  to  reduce  these,  conflicts.  Usually  three  iterations 
through  the  program  produces  a  satisfactory  schedule. 
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1.2.  _At  t.  on  dan  c  e _Repp  rc  ing 

Attendance  reporting  in  secondary  schools  is  ordinarily  carried 
■  ’ u L  by  tbc  I'CmC roor  tOTcbcT*  ^/!io  th?  nnmoc  ■f-  nKcont-  c £1* 

to  the  attendance  oi liter.  Master  lists  of  absent  students  are  then 

r  t  vi  k  m  t  n  ^  ill  ♦*  on  f'Unvr  T  *»  1  line  r*  f  n  ijm'n  or  rif  t"  tn  O  a  aKc  Ap  t"  d  Vf 

recorded  on  a  student's  report  card  and  in  his  permanent  folder.  Monthly 
school  wide  attendance  reports  are  tallied  for  average  daily  attendance 
reports  to  the  state. 

In  addition,  there  are  readmis  ;ion  procedures  to  be  followed  after 
a  student's  absence.  In  a  typical  procedure,  upon  bringing  a  note  from 
home  explaining  his  absence,  the  student  is  readmitted  to  school.  He 
then  takas  a  readmission  slip  to  every  class,  to  be  signed  by  the  class 
teacher. 

In  one  partially  automated  system  that  was  surveyed,  at  the  begin¬ 
ning  of  the  year  each  homeroom  teacher  receives  for  each  student  expec¬ 
ted  in  his  home  room  an  IBM  card  containing  the  student's  name.  When 
a  student  is  absent,  the  homeroom  teacher  sends  that  student's  card  to 
data  processing  where  a  master  absentee  list  is  printed  and  distributed 
to  teachers. 

The  virtue  of  using  a  completely  automated  system  is  the  elimina¬ 
tion  of  the  hand  recording  of  both  the  dally  and  other  attendance  reports. 
Daily  attendance  data  for  each  student  is  automatically  recorded  in  his 
master  file  and  from,  these  data  attendance  profiles,  irregular  atten¬ 
dance  reports,  average  daily  attendance  reports  may  be  generated. 

1.3.  Grade  Reporting 

Every  teacher  gives  grades  and  records  results  of  tests  for  each 
student  in  a  gradebook.  At  certain  intervals  these  grades  are  averaged 
and  reports  of  each  student's  progress  sent  to  his  parents  and  recorded 
in  his  cumulative  folder.  Students  may  be  ranked  by  their  grade  average; 
special  lists  such  as  honor  roll,  incompletes,  or  failures  may  be  made; 
the  distribution  of  grades  given  by  each  teacher  may  be  provided. 

In  a  manual  system,  each  student's  report  card  Is  circulated  to  all 
his  teachers  who  record  his  grade  for  that  class.  This  same  grade 


-18- 


irtformation  is  hand  posted  in  the  student's  cumulative  folder  either  by 
a  homeroom  teacher  or  a  clerk. 

Partially  automated  systems  eliminate  circulation  of  the  grade 
reports  among  teachers.  Instead,  each  teacher  marks  the  grade  on  a 
machine-readable  document,  and  returns  these  forms  to  the  data  processing 
center.  A  student's  grade  reports  from  his  teachers  are  collated  and 
his  final  report  card  is  printed  both  on  a  report  from  for  his  parents 
and  on  a  gummed  label  to  affix  to  his  cumulative  folder. 

In  a  completely  automated  system,  the  student  answers  his  test 
questions  on  a  form  which  the  computer  can  read.  Test  scoring  and 
recording  of  the  grade  are  done  by  the  computer  which  stores  this  infor¬ 
mation  on  tape  or  disk.  From  these  data,  averages  are  calculated  by 
the  computer,  which  periodically  gives  the  teacher  reports  on  student 
test  averages.  At  report  time,  the  teacher  uses  these  reports  from 
the  computer  to  assign  grades  to  students  for  that  reporting  period. 

The  teacher  reports  grades  on  a  machine-readable  document  as  in  the 
partially  automated  system.  (It  is  possible  also  to  have  grade  reports 
directly  made  by  the  computer  from  test  averages,  if  the  teacher  pre¬ 
fers  that  the  grade  depend  solely  on  these.)  The  report  cards  for  dis¬ 
tribution  to  parents  are  then  generated.  At  the  same  time  the  student's 
marter  file  on  tape  is  updated  with  these  current  grades.  Several 
special  reports  may  optionally  be  available  as  part  of  the  grade  re¬ 
porting  process  such  as 

(1)  list  of  failures, 

(2)  list  of  honor  roll  students, 

(3)  list  of  students  with  incompletes,  and 

(4)  rank  of  students  by  grade  point  average. 

1.4.  Standardized  Testing 

Some  state  governments  require  that  a  standardized  testing  program 
be  carried  out  by  each  district  in  the  state.  Other  states  have  a 
testing  program  that  is  voluntary  for  districts.  In  addition,  most 
districts  have  their  own  standardized  testing  schedule,  resulting  in  a 
large  number  of  tests  to  be  scored,  recorded  and  analyzed.  Appendix  C 
contains  the  testing  schedule  for  one  of  the  school  districts  we  interviewed. 
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A  manual  system  for  standardized  test  reporting  requires  a  human 
grader  to  mark  each  item  by  comparing  it  with  the  scoring  key.  Scores 
are  accumulated  and  then  recorded  for  each  student.  School-wide  averages, 
If  obtained,  would  entail  writing  down  and  then  summing  all  students' 
scores.  Such  manual  procedures  are  highly  tedious,  and  lead  to  frequent 
errois;  thev  are  seldom  used  by  districts. 

The  procedures  for  collecting  and  maintaining  standardized  test 
data  are  very  similar  in  the  systems  surveyed,  which  use  n^rtially 
automated  systems.  In  this  system,  test  packets  containing  the  test 
and  answer  sheet  are  distributed  to  each  student.  These  answer  sheets 
have  the  student's  name  and  identification  code  precoded  on  them.  After 
test-taking,  the  tests  are  sent  back  to  the  test  supplier  for  scoring 
and  recording.  The  results  are  supplied  as 

(1)  gummed  labels  with  individual  student  scores, 

(2)  school  averages,  standard  deviations,  and 

(3)  district  averages,  standard  deviations. 

The  virtue  of  a  completely  automated  system  for  standardized  test 
reporting  is  the  accessibility  of  previous  test  reports  so  that  over¬ 
time  comparisons  become  possible.  Tests  are  administered  and  scored 
in  a  manner  similar  to  the  semi-automated  procedures.  The  results  are 
stored  electronically  as  well  as  in  the  cumulative  folder,  thus  per¬ 
mitting  the  possibility  of  more  easily  retrieving  and  utilizing  these 
data. 

1.5.  Career  and  College  Counseling 

Frequently  the  information  on  which  students  base  their  post-high 
school  plans  is  obtained  informally,  in  a  non-systematic  manner.  The 
high  school  does  provide  career  and  college  information,  through  such 
programs  as  "career  nights"  or  "college  days"  in  which  representatives 
talk  to  the  students.  Additionally,  job  description  pamphlets  and 
college  catalogues  are  available  for  the  students.  In  many  schools, 
post-college  plans  are  discussed  with  counselors  or  in  home  rooms 
throughout  college  careers. 

Counseling  the  student  about  his  post-high  school  plans  often 
uses  aptitude  and  interest  tests.  The  scoring  and  recording  of  these 
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tests  is  similar  to  the  procedure  for  standardized  arhievemer.  test 
reporting. 

Currently,  there  are  several  projects  und-rway  which  are  utilizing 
computer  assistance  in  counseling.  A  central  feature  of  these  systems 
is  a  computer  library  or  data  base  of  career  and  college  information 
along  with  methods  for  its  retrieval.  One  career  guidance  system  asks 
Lhe  student  about  his  interests  and  post-high  school  plans  and  then 
lists  possible  jobs  matching  his  characteristics.  Then  the  student  may 
request  additional  information  about  any  of  these  jobs. 

The  College  Entrance  Examination  Board  is  developing  one  such  sys¬ 
tem,  called  the  College  Locator  Service,  to  give  students  information 
on  which  to  base  their  selection  of  a  college. 

Currently  the  student  has  very  little  data  on  which  to  decide  which 
college  to  attend.  He  may  read  what  the  college  chooses  to  tell  him  in 
its  catalogue,  or  lie  may  talk  to  students  attending  that  college.  On 
the  other  hand,  the  colleges  gain  quite  derailed  information  about 
applicants  from  their  high  school  records  and  College  Entrance  Examina¬ 
tion  Board  tests.  A  collage  locator  service  by  providing  substantive, 
information  about  the  college's  performance,  would  help  redress  this  imbal¬ 
ance  of  information  between  the  colleges  and  their  applicants. 

1,6,  Master  File  Maintenance 

The  depository  for  the  output  of  all  these  procedures  is  the  student 
master  history  file,  called  his  cumulative  record.  Typically  this  record 
is  a  manila  folder  with  space  allocated  for  recording  grades,  standard¬ 
ized  scores  and  background  information  of  the  student.  State  law  may 
require  that  such  a  folder  be  kept  and  specify  the  minimum  contents  of 
this  folder.  Appendix  B  contains  the  California  state  law  requirements 
and  an  actual  sample  folder  for  a  student  at  the  end  of  high  school. 

Most  school  districts  store  this  master  file  as  a  physical  record 
and  manually  update  their  students'  master  records.  Thus  attendance 
data,  names,  and  grades  earned  in  courses  are  all  manually  transcribed 
into  the  student's  record.  Some  automation  of  the  preparation  of  data 
to  be  inserted  in  the  record  has  been  carried  out.  For  instance,  test 
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Table  3 


PUPIL  PERSONNEL  ADMINISTRATIVE  ACTIVITIES  CARRIED  OUT  BY  SCHOOLS 


i 

2 

ACTIVITY 

MASTER  SCHEDULING 

STUDENT  SCHEDULING 

IN? UT  S 

1.  Teacher  resources 

2 .  Ava i 1 ab I e  rooms 

3.  Student  course  requests 

1.  Master  schedule 

2.  Student  course  reques 

ts 


OUTPUTS 


Master  schedule  with  teach¬ 
er,  time,  course,  and  room 
assignments 


1.  Class  rosters  by  teacher 

2.  Individual  student 
reques  ts 

3.  Master  class  schedule 


PROCEDURE  1.  Manual  system 

2.  Partially  automated 
system 

Computer  or  tab  equip¬ 
ment  produces  tallies  of 
student  course  requests, 
potential  course  conflicts, 
teacher— loading  which  may 
be  used  as  guides  to  human 
scheduler. 


1 .  Manual  system 

2.  Partially  automated 
system 

Computer  or  tab  equip¬ 
ment  produces  cards  for  each 
class  section.  Counselors 
schedule  students  and  regis¬ 
ter  students  by  pulling  class 
card  from  bin  or  file.  Stu¬ 
dent  cards  printed  to  pro¬ 
duce  schedule. 

3 .  Automated  system 
Student  indicates  course 

request  on  machine  readable 
document.  Course  requests 
and  master  schedule  are  in¬ 
put  to  computer  scheduling 
program  which  indicates  con¬ 
flicts  (if  any)  and  prints 
student  schedule. 


PERSONS  Administrative  school 

INVOLVED  personnel 

IN  PREPA-  Assistant  principal 
RATION 


Student,  counselor, 
data  processing 


FREQUENCY  Once  or  twice  yearly 


Once  or  twice  vearlv 


Table  3 
(Continued) 


ACTIVITY 


ATTENDANCE  REPORTING 


GRADE  REPORTING 


INPUTS 


1 .  Class  roster 

2.  Absent  students 


1.  Class  roster 
?.  Student  grade 


PROCEDURE 


1.  Recording  students' 
absence  in  teachers' 
records 

2.  Recording  students' 
absence  in  central  office 

3.  Master  list  of  absent 
students 


1.  Manual  system 
Teacher  sends  absence 

slip  to  office  where  master 
list  hand-posted.  Teacher 
records  absences  in  gradebook, 

2.  Partially  automated  system 
At  beginning  of  semester 

teacher  receives  pack  of  IBM 
cards  containing  one  card  for 
each  student  in  class.  If  a 
student  is  absent,  his  card  is 
sent  to  data  processing  where 
master  list  o.  absentees  is 
printed.  Teacher  records 
absence  in  gradebook. 

3.  Automated  system 
Teacher  records  absence 

on  some  machine -readable  form, 
student's  file  is  updated 
accordingly,  tallies  and 
absentee  lists  are  printed. 


1.  Report  of  students' 
progress  at  various 
time  intervals 

2.  Ranking  of  students 
by  grades 

3.  Distribution  of  grades 
by  teacher 

4.  Special  lists  (honor 
rolls,  failures, 
incompletes) 

1 .  Manual  system 
Teacher  records  grades, 

averages  them  and  hand-posts 
final  grades  on  report  cards, 
cumulative  folder  and  grade- 
book. 

2.  Partially  automated 


Teacher  marks  grade  on 
machine-readable  document, 
tab  or  computer  reads  and 
prints  report  cards,  gummed 
labels.  Labels  affixed  to 
cumulative  folder. 

3.  Automated  system 

Students  record  test 
answers  on  machine-readable 
document,  computer  scores, 
records  and  averages  grades, 
prints  report  cards  and  up¬ 
dates  student  cumulative 
history  file.  Ranking,  dis¬ 
tribution  of  grades  and  any 
special  reports  are  produced 
at  time  of  update. 


PERSONS 
INVOLVED 
IN  PREPA¬ 
RATION 


Teacher,  attendance  officer, 
student 


Teacher,  data  processing 


FREQUENCY  Daily 


Periodic  within  semester 
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ACT  1  V  IT' Y 
INPUTS 

OUTPUTS 


PROCEDURE 


PERSONS 
INVOLVED 
IN  PREPA¬ 
RATION 

FREQUENCY 


Table  3 

(Continued) 

5 

STANDARDIZED  TESTING 

1.  Names  of  all  students  in 
schools 

4- .  icot  I^ac  rvc  c  S 

1  Fo nns  for  test 

2.  Scoring  of  test 

3.  Recording  results  of  tests 
of  individual  students 

4.  Aggregating  test  scores 
at  school  level 

5.  Evaluations 


6 

CAREER  AND  COLLEGE  GUIDANCE 

1.  Student  master  file 

2.  Career  and  college  infor¬ 
mation 

3.  Interest  and  aptitude  tests 

4.  Student  guidance  requests 

1.  Test  results 

2.  Guidance  information 


1 .  Manual  system 

Tests  scored,  recorded 
and  analyzed  by  hand. 

2 •  Partially  automated  system 
Students  record  answers  on 


1.  Manual  system 

2 .  Partially  automated  system 
Students  record  answers 

to  interest  and  aptitude  tests 
on  machine-readable  document. 


machine-readable  document,  com-  Computer  scores,  records  test 


outer  scores,  records  tests, 
for  individual,  aggregates 
individual  scores  for  school 
averages.  Individual  records 
updated  by  affixing  gummed 
1  ab  e  ]  s  . 

3 .  Automated  system 

Test  scoring,  reporting 


results . 

3.  Automated  system 

Computer  "data  base"  of 
job  3nd  college  information 
along  with  methods  for  re¬ 
trieval  are  made  available 
to  student.  The  computer  may 
ask  student  about  his  inter- 


done  by  computer.  Student  cumu-ests  and  post-high  school  plans, 
lative  file  updated  with  currentthen  list  jobs  or  colleges 
test  score,  Achievement  change  fitting  these  categories, 
since  previous  test  is  charted.  Following  this,  student  re¬ 
quests  additional  information 
about  any  of  these  jobs. 


Teacher,  data  processing  Counselor,  teacher 


Once  a  year 


Variable 


ACTIVITY 

INPUTS 

OUTPUTS 


PROCEDURE 


PERSONS 
INVOLVED 
IN  PREPA¬ 
RATION 
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Table  3 

(Con tinned) 

7 

MASTER  FILE  MAINTENANCE 

1.  Initial  file  data 

2.  Student  master  file 

3.  Updates 


1.  New  master  file 

2.  Reports  from  master  file 

3.  Selected  student  records 


1 .  Manual  system 

Students  cumulative  folder 
is  updated  manually. 

2.  Partially  automated  system 
Updates  are  prepared  on  tab 

or  computer,  but  are  hand-posted 
in  cumulative  folder. 

3.  Automated  system 
Updates  are  prepared  on 

computer  and  master  file  is 
updated  by  computer. 


Teacher,  counselor,  clerical  staff, 
data  processing 


FREQUENCY 


Approximately  twenty  times/year 


scores  are  print e.-i  by  n  computer  on  summed  labels  Instead  of  being  hand¬ 
written.  But  these  same  test  scores  still  must  be  affixed  to  the  cumu¬ 
lative  record,  a  manual  process. 

There  arc  a  few  examples  of  master  records  stored  electronically, 
either  on  magnet Lc  tape  or  disk.  When  the  student's  master  file  is 
stored  in  this  manner,  updating  his  file  becomes  a  part  of  the  report 
generation  uroceas.  Manual  t  ratio  c  rip  tier,  of  the  results  of  an  activity 
(e.g.  grade  reporting,  standardized  testing)  to  the  master  file  is 
el  itr-ina;  ed,  sir.ee  the-  master  record  is  automatically  up  da  ted  when  the 
results  of  the  activity  are  recorded.  With  a  fully  automated  data  sys¬ 
tem,  information  is  added  to  the  student's  folder  as  it  becomes  avail¬ 
able,  not  at  the  end  of  the  year  or  some  other  arbitrary  update  time. 

Thus  t1  ■  student's  folder  always  contains  current  information,  and 
accurately  reflects  the  current  status  of  the  student.  The  cumulative 
file,  which  in  most  schools  at  present  is  the  depository  of  historical 
information  about  the  student,  has  the  possibility  of  becoming  the  data 
base  for  continual  monitoring  of  »  student's  progress. 

One  school  district  surveyed  had  placed  the  most  recent  seven 
semesters  of  each  student's  cumulative  record  on  a  magnetic  tape.  Com¬ 
puter  programs  were  written  to  scan  the  tape  for  persons  fitting  par¬ 
ticular  characteristics  —  for  instrnce,  location  of  all  those  junior 
year  students  who  had  not  completed  the  health  course  requirement  —  and 
the  list  of  persons  satisfying  this  characteristic  would  be  printed. 

The  district  had  not  developed  a  general  information  retrieval  system, 
but  wrote  a  new  program  to  search  for  each  specific  characteristic. 

2.  Modes  of  Computer  access 

Nearly  all  the  computer  systems  that  currently  exist  in  schools 
operate  with  a  central  computer,  located  at  a  district  or  regional 
office  (or  in  rare  cases,  at  a  high  school),  to  which  jobs  are  submitted, 
inserted  in  a  schedule,  and  then  run  in  scheduled  sequence.  However, 
recent  developments  have  allowed  new  modes  of  computer  access,  and  it 
is  useful  to  examine  briefly  the  differences  in  mode  of  operation  this 
can  allow. 
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It  if>  UHtifui 
according  to  two 
interactive,  and 
user  nr  exclusive 

c \t c  ►  ismif*  kti  t* k  Ac /n 
~  j  *-»  v  “•■‘V*  *  j 


to  examine  tiu>  various  modes  ot  access  to  a  computer 
dimensions:  access  may  be  either  interactive  or  non¬ 

it  may  involve  simultaneous  tccess  by  more  than  one 
access  by  a  single  user-.  Table  4  classifies  computer 


Tabic  4 

MODES  OF  COMPUTER  ACCEdS 


Hon— interactive 


Tr>  t~  nrarb  *J  i 


Simultaneous 
access  by 
more  than  one 
user 

Access  by 
one  user 


Multi¬ 
programming 
;  remote  batch 

Time¬ 

sharing 

Batch 

processing 

Dedicated 

system 

Non-interactive  access  means  that  the  computer  user  and  the  com¬ 
puter  do  not  have  any  two-way  communication  during  the  execution  of 
the  user's  program.  The  computer  may  print  various  data  during  execu¬ 
tion,  but  the  user  has  no  way  to  interact  with  the  computer  at  the 
time  of  execution.  Usually,  none  of  the  results  of  program  execution 
are  seen  until  after  the  completion  ot  execution. 

On  the  other  hand,  in  an  interactive  access  system,  the  user  and 
program  may  have  a  great  deal  of  communication  during  the  execution  of 
the  program.  Such  systems  permit  the  user  to  monitor  his  program 
during  execution.  In  addition,  the  program  may  include  points  at  which 
he  enters  new  data.  For  example,  the  user  may  enter  a  set  of  students' 
grades  in  response  to  a  computer  request,  and  the  computer  immediately 
adds  these  grades  to  prior  grades  and  prints  out  the  new  grade  averages 
to  the  user.  The  important  distinction  between  interactive  and  non¬ 
interactive  systems  is  the  two-way  communication  that  can  occur  during 
program  execution  in  interactive  systems. 

The  other  variable  used  in  classifying  modes  of  computer  access  is 
the  number  of  users  who  have  access  at  any  one  time. 
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In  many  ''mput^'r  i/£  Leras,  access  to  the  computer  is  limited  to 
r,ie  user  at  a  time.  The  computer  belongs  exclusively  to  this  one  user 
during  the  execution  of  his  program;  other  programs  do  not  interrupt 
its  execution.  In  a  non-interacti  e,  one-user  system  or  batch  pro- 


3 silt  prog: 


facility.  These  jobs  are  run  on  the  computer  in  an  order  established 
by  a  computer  job  scheduler.  The  turnaround  time  (time  between  job 


sub  initial  and  job  completion}  may  be  minutes,  hours,  or  lunger,  but  is 
ordinarily  measured  in  hours,  and  sometimes  in  days. 

A  one-user  system  can  be  interactive,  as  a  dedicated  system.  For 
instance,  while  a  program  is  in  execution,  the  computer  operator  can 
display  registers  and  alter  contents  of  the  computer. 

Simultaneity  of  access  refers  to  systems  in  which  execution  of  one 
program  is  interspersed  with  the  execution  of  one  or  more  other  pro¬ 
grams.  The  computer  jumps  from  program  to  program,  not  performing 
execution  of  one  entire  program  as  a  unit,  but  executing  portions  of 
many  programs  —  either  to  allow  interactive  capability  to  a  number  of 
users  as  in  time  sharing,  or  to  allow  more  efficient  use  of  different 
computer  components,  as  in  multi-programming.  Although  multiple  user 
access  to  the  computer  may  be  generally  called  time-sharing,  the  term 
"time-sharing"  has  Come  to  mean  a  time-shared  computer  with  interactive 
remote  users.  These  definitions  will  be  used  in  the  discussion  which 
follows . 

multiprogramming  —  non-remote,  non- interactive  time  sharing 
time-sharing  system  --  remote,  intex-active  time-sharing 
remote  batch  —  remote,  non-interactive,  non-time- sharing,  or 
time- sharing 

In  multi-programming  systems,  Che  users  do  not  interact  with  their 
program  during  its  execution.  Programs  are  submitted  to  a  central 
computing  facility  where  they  are  run  and  then  retrieved  by  the  user. 
Swapping  of  execution  of  programs  is  done  to  maximize  machine  efficiency. 

Time-sharing  systems  are  on  the  other  hand  interactive.  The 
user  through  the  use  of  a  teletypewriter  or  equivalent  device  nas  the 
computer  at  his  fingertips  and  may  enter  programs,  compile  them,  edit 
them,  enter  data,  and  receive  output  data.  There  is  a  central  computer 
to  which  the  remote  users  are  attached  via  phone  lines  and  teletypewriters. 
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Thc  :;nor  '  r.iPq1'  the  comp- if  or  and  then  ber.i'.  ■.  entering  his  program  nr 
data  on  the  teletypewriter. 

Remote  hatch  users  are  linked  Co  the  computer  via  phone  lines  as 
well.  In  this  mode  the  remote  user  roquer.tr,  that  a  job  be  run  at  soire 
in i**r  time.  The  output  may  ho  returned  to  aim  via  messenger,  or  through 
his  remote  terminal,  depending  on  the  amount  of  output  and  the  capa¬ 
bility  uf  his  t ermiuui .  He  does  noL  interact  with  die  program  during 
its  execution. 

Until  recently,  computers  were  restricted  to  access  by  one  user, 
liven  now,  most  computer  installations  operate,  in  this  mode.  However, 
recent  development's  in  computers  and  systems  programming  have  made 
possible  simultaneous  access  by  many  users,  and  with  appropriate  systems 
programming,  an  interactive  mode.  A  number  of  commercial  services 
now  offer  time-sharing  and  remote  batch  operation  via  telephone  lines, 
with  the  remote  user  having  a  teletypewriter  or  card  reader  input,  and 
teletypewriter  or  line  printer  output. 

A  remote  station  with  card  reader  input,  printer  output.  Inter¬ 
active  capability  through  a  typewriter,  and  magnetic  tone  and  disk 
file  storage  at  the  central  computer  lias  effectively  the  essential 
capabilities  of  the  ocnLial  computer  directly  accessible  to  him  i.n 
time  and  space.  Perhaps  equally  important,  lie  has  capital  expenditures 
only  for  his  terminal  equipment,  and  pays  computer  cos'  through  user 
eh a  rges . 

3.  HISTORIES  OF  THREE  PROJECTS 


3.1.  California  Total  Education  Information  System  (2,  3,  4) 

The  State  Pilot  Project  in  Education,  carried  out  by  the  Richmond 
C it v  Schools  under  NDEA  Title  V  grant  in  1960-1963,  was  the  first 
phase  of  a  broad  state  program  aimed  at  providing  integrated  data 
processing  in  the  state  of  California.  It  was  principally  a  feasibility 
study  involving  field  testing  of  a  pupil  personnel  package  in  five 
school  districts.  The  conclusions  drawn  were  that  "many  districts, 
many  schools,  and  many  educators  can  get  together  and  work  out  a 
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suceessful  data  processing  system.  They  can  develop  applications  that 
are  not  only  feasible  and  workable  but  really  efficient.  .  (4,  p.  139) 

The  second  phase  called  for  establishment  of  two  Regional  Centers 
j.i  Sacramento  and  Ventura,  which  were  funded  by  the  USOE.  These  centers 
were  organized  to  develop  prototypes  ot  computer  programs  for  use  at 
regional  data  processing  centers  to  he  established  later.  By  the  com¬ 
pletion  of  the  project  in  Ju.ie  1965,  packages  for  scheduling,  mark 
reporting,  attendance  reporting,  test  scoring  and  reporting,  and 
guidance  counseling  services  were  operational. 

Using  the  promising  results  of  thece  two  centers  as  guides,  eight 
additional  centers  vare  funded  in  1965  by  the  State  Department  of  Edu¬ 
cation  and  by  a  USOE  Title  III  grant.  In  1968  nine  of  the  original 
ten  plus  three  new  centers  were  in  operation.  These  centers  arc  located 
in  Ventura,  Sacramento,  Fresno,  Kern,  San  Mateo,  Contra  Costa,  Sonoma, 

San  Francisco,  Santa  Clara,  Riverside,  San  Diego  and  Los  Angeles  (3,  p.  8) 
The  passage  of  Assembly  Bill  1610  (10)  in  1968  provided  for  the 
establishment  of  the  California  Educational  Information  System  within 
the  Department  of  Education.  The  bill,  does  not  specifically  state  that 
the  regional  centers  will  be  responsible  for  the  execution  of  the  sys~ 
Presumably,  they  are  the  intended  places  for  execution  of  such 
a  project. 

Currently  the  only  operational  package  at  the  regional  centers  is 
the  pupil  personnel  package.  The  projected  date  for  operation  of  the 
business  package  is  late  1969  (Cor  further  information,  see  reference  . 

FEATURES  OF  THE  PUPIL  PERSONNEL  SYSTEM 

Six  functions  of  this  system  are  described  briefly  below: 

3.1.1.  Scheduling 

The  master  schedule  is  prepared  by  a  human  scheduler  with  tallies 
of  student  course  request  providing  him  rough  guidelines.  From  these 
parameters  and  from  teacher  and  room  constraints,  a  master  schedule  is 
prepared.  The  student  requests  and  master  schedule  are  inputs  to  the 
scheduling  program  which  attempts  to  schedule  all  students  with  the 
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minimum  numb or  of  conflicts.  The  conflict  list  is  printed  and  the 
human  scheduler  must  adjust  the  schedule  in  light  of  these  problems. 
Usually  throe  passes  through  the  program  are  needed  to  reduce  the  con¬ 
flicts  to  acceptable  proportion.  Finally,  class  rosters  and  individual 
student  schedules  are  printed. 

3.1.2.  Al Lendanc e  Accounting 

Schools  maintain  attendance  reports  on  preprinted  forms  and  send 
these  to  the  regional  centers.  From  these  forms  individual  student 
attendance  reports  are  generated  and  an  analysis  of  irregular  attendance 
records  is  made. 

3.1.3.  Grade  Reporting 

Teachers  record  their  students'  grades  and  comments  about  per¬ 
formance  by  checking  a  preassigned  numeric  code  on  a  preprinted  machine 
readable  form.  Grade  reports  are  generated  and  distributed  to  (1) 
parents,  and  (2)  (in  the  form  of  gummed  labels)  the  students'  cumula¬ 
tive  folders.  A  variety  of  statistics  are  produced  from  these  grades, 
including  distribution  of  marks  for  each  class  and  teacher,  and  a 
listing  of  students  receiving  failures  and  incompletes. 

3.1.4.  Standardized  Test  Reporting 

There  are  four  phases  to  the  test  reporting  section. 

(1)  Prepaiation  of  test  packet.  Each  student's  name  is  prepunched 
into  his  test  answer  cards  and  these  cards  are  assembled  with  testing 
materials . 

(2)  Scoring  of  tests. 

(3)  Recording  and  distributing  test  scores. 

(4)  Printing  state-required  tests  results  by  district. 

3.1.5.  Guidance  Counseling 

A  record  may  be  produced  for  each  student  containing  a  summary  of 
courses,  standardized  test  scores,  grades,  and  earned  credit.  This 
function  is  not  available  from  all  centers. 
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.1.6.  Master  Flip  Mainranance 

This  function  creates  and  updates  the  student  master  file, 
consequently  it  receives  and  transmits  data  from  all  parts  of  the 
system  —  scheduling,  attendance  accounting,  mark  reporting,  test 
reporting,  and  guidance.  A  description  of  the  contents  of  the  school 
student  master  file  is  given  in  Appendix  A. 

EQUIPMENT  AT  CENTERS 

Type  ;>f  Equipment  Number  Installed 


Honeywell  200  4 
Honeywell  2200  1 
IBM  360/30  2 
IBM  360/40  2 


Funding  Arr angements 

Most  of  the  centers  were  begun  with  Title  III  funds.  At  least 
three  of  the  centers  are  heavily  supported  by  county  funds. 

Appro xi mate  Cost_ Per  Pupil 

The  range  of  prices  charged  by  the  regional  centers  to  local  dis¬ 
tricts  for  the  pupil  personnel  package  is  given  in  the  table  below 
(reference  3,  Table  7,  page  A-9) . 

Secondary  Elementary 

1967-68  1968-69  1967-68  1968-69 

$2.50-4.00  $2.90-4.67  $1.00-1.50  $1.25-1.75 

These  differences  in  prices  are  due.  somewhat  to  different  services  — 
for  instance,  some  centers  did  not  offer  the  guidance  counseling  pack¬ 
age  (function  6).  The  purpose  in  presenting  these  numbers  is  to  give 
a  range  of  prices  charged  for  the  pupil  personnel  functions. 

The  prices,  however,  reflect  only  a  portion  of  costs.  The  San 
Diego  Regional  Center,  for  example,  which  charged  a  price  of  $3.00  per 
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pupil  at  the  secondary  level  in  1967-68  reports  19,000  pupils  served 
with  an  "approximate  expenditure  for  pupil  personnel  services"  of 
$159,000,  or  $8.37  per  pupil  (reference  3,  Tables  3  and  4,  pages  A-5, 
A-6) .  Even  these  costs  must  be  treated  with  caution.  A  center’s 
estimates  uf  expenditures  did  not  include  the  subsidies  in  the  form 
of  free  services  or  rent-free  facilities  from  countv.  Centers  did 
not  keep  detailed  cost  records  by  type  of  service  provided,  therefore 
the  proportion  of  expenses  accountable  to  pupil  personnel  is  only 
estimated.  It  is  also  not  clear  just  how  fully  regional  centers  are 
used  by  those  districts  which  participate  in  services,  and  pay  for  the 
pupil  personnel  package.  Some  of  the  services  are  at  the  option  of 
tile  teacher,  counselor,  or  school,  and  use  may  vary  widely  in  a  dis¬ 
trict.  None  of  the  four  districts  visited  in  the  Lcs  Angeles  area  men¬ 
tioned  use  of  the  Regional  Center,  though  some  are  counted  by  the 
Center  as  users. 

3.2.  Area  Education  Info rmation  Center 

Franklin  County  Schools,  Ohio  (5,  6) 

For  several  years,  the  Franklin  County  F.ducational  Data  Processing 
Center  provided  pupil  personnel  services  to  30,000  pupils  using  unit 
record  equipment.  The  price  charged  for  these  services  was  $1  per 
elementary  student,  $1.50  per  junior  high  student,  and  $2  per  secondary 
student.  To  meet  demands  for  service  from  an  increasing  population, 
the  unit  record  equipment  was  replaced  by  a  computer.  (No  detailed 
information  was  available  on  the  configuration.)  The  support  for  this 
installation  came  originally  from  Title  III  funds  from  the  U.S.O.E. 

FEATURES  OF  PUPIL  PERSONNEL  SYSTEM 

3.2.1.  Scheduling 

Each  school  receives  student  course  election  cards  on  which  every 
student  prints  his  course  requests.  These  requests  are  then  keypunched 
and  run  through  a  program  which  produces  the  number  of  requests  for 
eacn  course  and  a  course  conflict  matrix  giving  the  number  of  potential 
conflicts  between  courses.  From  these  two  outputs  the  human  scheduler 
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has  good  guidelines  for  making  up  the  master  scb**Aule.  After 
up  a  proposed  master  schedule,  it  is  keypunched  and  goes  into  the 
scheduling  program  along  with  the  student  election  cards.  Several 
runs  through  the  program  are  usually  needed  to  obtain  a  usable  schedule 
Among  the  reports  generated  are  course  master  listings,  conflict  re¬ 
ports,  room,  teacher  and  purled  loan,  and  master  list  by  period. 

Based  on  these  reports  the  scheduler  may  want  to  juggle  the  schedule 
in  certain  directions.  The  final  run  produces  student  schedules,  class 
rosters,  homeroom  rosters,  study  hall  input  list  and  study  hall  ros¬ 
ters. 

This  scheduling  procedure  for  a  given  year  usually  begins  at  the 
start  of  the  second  semester  of  the  preceding  year. 

3.2.2.  Attendance  Reporting 

Daily  attendance  is  kept  by  the  individual  teachers  in  their 
gradebooks;  only  aggregated  attendance  records  are  recorded  on  optical 
scan  sheets  for  processing  by  the  computer.  The  attendance  report 
presents  the  number  of  days  present  and  absent  for  each  student  and 
the  totals  for  the  entire  school.  These  data  are  saved  on  an  atten¬ 
dance  data  tape  and  later  used  when  printing  the  student's  grade  reoort 

3.2.3.  Grade  Repo  rting 

Teachers  turn  in  their  students'  grades  on  optical  mark  sheets. 
Reports  generated  from  these  sheets  include 

(1)  grade  reports  (with  numeric  or  alphabetic  grades), 

(2)  list  of  failures, 

(3)  grade  distribution  by  teacher, 

(4)  incomplete  listing, 

(5)  ranking  of  students  by  grade  point  average,  and 

(6)  gummed  labels  for  affixing  to  cumulative  folder. 

3.2.4.  Standardized  Test  Reporting 


No  information  was  available  about  this  procedure. 
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v_und_lng_  _A : r  ran^e  me  nt  s 

This  project  was  initially  funded  by  Title  III  USOE  grant  with 
local  support  from  participating  schools.  Price  to  participating 
districts  is  as  follows: 

A  one-time  charge  for  all  new  schools  for  preparation  of 
of  master  data  cards.  $  .25  per  student 

Elementary'  Package.  $1.00  Der  student 

Grade  and  attendance  reporting 
Six  weeks  or  nine  weeks  attendance  report 

Junior  High  Package.  $1.50  per  student 

Grade  and  attendance  reporting  including: 

Six  weeks  attendance  report 
Failure  list 
Incomplete  list 
Point  average  and  class  rank 
Teacher  grade  distribution  report 
Scheduling  (optional)  additional  charge:  $  .50  per  student 

Senior  High  Package. 

Total  package  $2.00  per  student 

3.3.  Norwich  Free  Academy  (1) 

Norwich,  Connecticut 

FEATURES  OF  PUPIl  PERSONNEL  SYSTEM 

An  IBM  1401  with  disk  storage  is  used  to  provide  pupil  personnel 
services.  Hie  various  components  are  described  below. 

3.3.1.  Scheduling 

Course  catalogues  are  distributed  to  students  along  with  program 
cards  for  recording  of  course  choices.  These  cards  have  the  student's 
name  and  identification  prepunched.  The  students  write  down  the  course 
number  and  title  and  return  these  cards  for  keypunching.  The  punched 
program  cards  provide  preliminary  course  count  and  section  data  for 
use  in  formulating  the  master  schedule. 

The  previous  year's  master  schedule  is  stored  on  disk  and  is  ana¬ 
lyzed  for  teacher  load  and  other  paremeters.  Modifications  on  the 
basis  of  these  outputs  and  the  new  student  requests  are  made.  Usually 
75-80  percent  of  the  previous  year's  master  schedule  can  be  used  again. 
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Student  scheduling  or  sectioning  Is  done  by  matching  the  student 
course  requests  against  the  master  schedule.  Class  lists,  student 
schedules,  class  seat  counts  are  printed  as  part  of  the  scheduling 
program. 

3.3.2.  Daily  Attendance 

Each  homeroom  teacher  receives  a  punched  card  for  all  students  In 
the  homeroom.  A  student's  absence  is  recorded  by  removing  his  card 
from  this  file  and  sending  it  to  data  processing  center.  From  these 
cards  the  1401  prints  a  daily  attendance  report,  produces  a  punched 
card  which  notifies  the  parents  of  their  child's  absence.  This  card 
is  signed  by  the  parent  and  used  to  readmit  the  student  to  classes. 

3.3.3.  Grade  Reporting 

Cards  with  student's  name  and  course  identification  are  prepared 
for  each  class.  These  cards  contain  prescored  positions  which  corres¬ 
pond  to  actual  grades  to  be  given.  Using  a  stylus,  the  teacher  punches 
out  the  appropriate  mark.  Class  ranking,  honor  rolls  are  printed  as 
part  of  the  grade  reporting  procedure. 

3.3-4,  Standardized  Testing 

This  function  is  currently  not  aided  by  the  computer. 

3.3.5,  Master  File  Maintenance 

Apparently  the  student's  cumulative  record  is  not  maintained  on 
magnetic  tape,  but  is  kept  in  a  physical  record. 

Approximate  Cost  Per  Pupil 

No  information  was  available  on  the  cost  of  this  system.  Rough 
estimates  could  be  made  by  knowing  the  cost  of  the  1401  system.  This 
system  together  with  supporting  equipment,  costs  about  $50,000  per  year 
after  an  educational  discount.  Supporting  personnel  costs  are  probably 
about  $20,000  per  year.  Thus  hardware  and  personnel  costs  are  in  the 
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ne  ighbo rhood  of  $70,000,  or  about  $20  per  pupil  per  year  for  a  student 
population  of  3200.  The  computer,  however,  is  used  for  other  purposes, 
including  student  instruction  in  computer  use,  so  that  not  all  costs 
should  be  allocated  to  this  purpose. 


4.  CURRICULAR— RELATED  SYSTEMS 


The 


cvc £ 


systems  described  thus 

rton  fKni  y  o.  .  **•-*  »»o  •>  !•«,.■ 


far  may  be  called  administrative-related 
Ically  is  to  provide  for  smoother  opera¬ 


tion  of  administrative  functions.  tn  a  few  instances,  data  systems 
are  being  developed  which  are  related  to  other  functions.  One  example 
is  Westinghouse  Corporation's  PLAN,  a  curricular-related  system.  The 
goals  of  this  project  are  the  provision  of  instruction  on  an  individual¬ 
ized  basis  by  providing  a  constant  monitoring  and  feedback  of  the  stu¬ 
dent's  progress.  A  computer  is  used  to  do  the  planning,  organizing, 
and  recording  of  the  student's  progress.  The  curriculum  is  subdivided 
into  units  with  specific  learning  objectives.  When  a  student  thinks 
he  has  mastered  the  material,  he  takes  a  test  and  upon  achieving  a 
satisfactory  score  on  it  may  proceed  to  the  next  learning  unit.  The 
testing  of  the  student,  and  a  list  of  what  materials  are  next  appropri¬ 
ate  for  him  to  use  are  provided  by  the  computer  program. 
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I LI .  THE  DESIGN  OF  INFORMATION  SYSTEMS  FOR  MULTI-LEVEL  DECISIONS 

Information  systems  for  cducation.a1  decisions  can  Fy-Ha  nnon  the 
data  systems  currently  being  implemented  Lis  bdmuls  when  the  systems 
arc  appropriately  designed.  The  problems  in  design  involve  several 
points : 

1.  Technical  problems  arising  from  differences  between  the  locus 
at  which  data  are  generated,  the  locus  at  which  the  file  is  maintained, 
and  the  locus  at  which  information  is  needed  for  decisions. 

2.  Problems  of  control  of  and  access  to  the  information. 

3.  Problems  of  compatibi lity  of  data  from  different  schools  or 
different  school  districts. 

4.  Problems  of  missing  information:  data  not  ordinarilv  obtained 
or  filed  for  administration  purnosis,  but  necessary  for  decisions  of 
various  types. 

5.  Problems  of  information  aggregation,  analysis,  and  presentation. 

This  section  will  examine  each  of  these  problems  and  outline  the 

requirements  of  a  system  which  will  provide  information  at  multiple  levels 
for  educational  decisions. 

1.  THE  LOCI  AT  WHICH  DATA  ARE  GENERATED  AMD  FILES  ARE  MAINTAINS D 

Section  II  examined  the  various  activities  involved  in  generation 
and  maintenance  of  student  information.  "n  general,  these  data  are 
generated  at  either  the  classroom  level  c  at  the  school  level,  and 
files  are  maintained  at  the  school  level.  In  some  cases,  individual 
student  records  are  maintained  at  the  district  level,  containing 
selected  information  from  the  student  record  maintained  at  the  school. 

The  automation  of  student  record  maintenance  will  make  this  pattern 
more  frequent  in  the  future,  where  computer  hardware  exists  only  at 
the  district  level.  This  student  information,  maintained  at  the  school 
or  district  level,  is  in  unaggregated  form.  Thus,  to  refer  to  Table  1 
on  p.  4,  it  contains  information  of  type  7  and  sometimes  1,  useful 
only  for  decisions  about  particular  students  independent  of  educational 
environment,  and  sometimes  in  particular  environments  (e.g.,  how  well 
a  student  is  doing  in  a  given  track). 
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Student  performance  data  are  also  maintained  in  aggregated  form  at 
higher  levels  (district,  state),  giving  information  of  types  3  and  9 
in  Table  1,  However,  5j  long  as  these  data  are  not  associated  with 
information  about  the  educational  environments,  they  do  not  provide 
information  of  types  4,  5,  and  6,  which  is  probably  the  type  of  infor¬ 
mation  most  broadly  needed  for  decisions,  as  indicated  in  Section  I, 

Certain  data  on  student  performance  are  generated  at  higher  levels. 
Machine-scored  tests  are  ordinarily  scored  at  a  district  level  or  higher 
(and  sometimes  by  an  outside  service  contractor).  Information  on  post¬ 
school  activities,  in  education  or  in  occupations,  is  generated  outside 
the  school  system,  either  in  college  or  places  of  work.  Because  such 
data  are  not  generated  within  the  school  system,  they  ordinarily  do 
not  enter  educational  records,  even  though  they  constitute  valuable 
information  to  the  school  concerning  the  performance  of  its  products, 
and  thus  indirectly  its  own  performance. 

In  addition  to  student  performance  information,  other  information 
is  necessary  for  educational  decisions.  In  Section  I,  a  second  kind 
of  Information  was  discussed:  information  on  the  educational  environ¬ 
ments  to  which  the  student  is  exposed.  Probably  the  most  important 
aspect  of  the  environment,  in  the  current  organization  of  schools,  is 
the  teacher.  Information  on  teachers  is  ordinarily  maintained  in  files 
that  are  wholly  unassociated  with  student-performance  files.  Most  data 
on  teachers  is  maintained  at  the  district  level,  wdiere  hiring  occurs, 
rather  than  at  the  school  level.  Only  the  teacher  performance  data 
subsequent  to  hiring  are  regularly  maintained  at  the  school  level  — 
and  such  performance  data  are  ordinarily  of  little  use,  recorded  only 
during  an  initial  probationary  period  and  based  on  vague  criteria,  sub¬ 
jective  judgments,  and  inadequate  observation. 

In  many  school  districts,  however,  objective  data  on  teachers  is 
obtained  at  the  time  of  hiring,  through  the  employment  application  form 
and  standardized  teacher  examinations.  Such  data  constitute  reasonably 
good  measures  of  aspects  of  the  environment  to  which  students  of  that 
teacher  are  exposed,  and  with  appropriate  linking  of  data  at  different 
levels,  can  be  used  for  such  a  purpose,  providing  information  of  types 
4,  5,  and  6  in  Table  1  on  page  4. 
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Data  on  ether  aspects  or  the  educational  environment  of  a  child, 
such  as  the  curriculum  and  textbooks  to  which  he  is  exposed,  the  size 
of  classes,  school  equipment  and  facilities,  and  expenditure  informa¬ 
tion,  is  generated  at  either  the  school  or  district  level,  and  ’nai  'tafnpd 
■hl  the  district  and  state  levels.  iiifcnwiiti-iui  tV^jui iicu  by  state  depart 
merits  of  education  fnrinoi pal  1 v  expenditures,  but  also  aggregate  measures 
ui.  'o  tut:  i  items .  such  as  average  class  ease,  LtaCliCt  prC-pamt  lOu  ,  Allu 

various  equipment)  are  maintained  well;  information  not  required  by 
the  state  is  Jess  wcl  l—  maintained.  Ail  such  information  is  maintained 
fully  separate  from  student  records  containing  student  performance  data. 
Consequently,  explicit  linkages  of  these  data  to  student  performance 
data  is  necessary  if  the  information  is  to  be  useful  for  educational 
decisions.  When  such  linkage  is  made,  the  information  that  can  de¬ 
generated  is  of  types  5,  and  f,  in  Table  i. 

An  overall  tabulation  of  types  of  data  generated  and  maintained 
relevant  to  educational  decisions  is  given  in  Table  5.  Tin:  rows  of 
the  table  show  types  of  data  that,  are  generated,  and  the  columns  show 
the  locus  which  is  the  source  of  the  data,  and  the  locus  at  which 
files  are  maintained  in  unaggregated  form.  The  letter  "S"  is  used  to 
indicate  the  locus  at  which  the  data  originate,  and  the  letter  "M"  i.s 
used  to  indicate  the  locus  at  which  the  data  are  maintained  in  unaggre- 
gated  form.  Subscripts  are  added  when  die  data  may  originate  or  be 
maintained  at  more  than  one  locus;  and  parentheses  in  three  cases  around 
"M"  indicate  that  such  maintenance  sometimes  occurs,  but  is  rare.  Die 
right-hand  column  of  the  table  shows  the  adequacy  with  which  files  are 
maintained  for  each  type  of  data,  with  0  indicating  no  maintenance,  and 
1  indicating  fully  adequate  maintenance.  The  estimates  are  vary  rough, 
and  give  a  combined  indication  of  the  frequency  with  which  such  files 
are  maintained,  and  the  quality  of  the  data. 

The  table  shows  where  problems  arise  at  this  stage:  when  data 
files  are  maintained  at  different  locations  than  those  at  which  the 
data  are  generated.  This  involves  a  physical  transfer  from  one  location 
to  another:  from  the  classroom  to  the  school's  administrative  office; 
from  the  school's  administrative  office  to  the  district  administrative 
office;  from  the  district  administrative  office  to  the  state  department 
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TABLE  5 


Generation  and  maintenance  of  data  necessary  for  educational  decisions 

related  to  student  performance. 


Locus  of  data  source  (S)  and 

file  maintenance 

(M) 

Homeroom  or 
Classroom 

School 

District 

State  or 
Federal 

College 

Adequacy 
of  File 
Maintenam 

Student  Data 

Background 

S 

M1 

(m2) 

0.6 

1 

Course  Schedule 

S,  M 

1.0 

Semester  Crades 

S 

M1 

<«2> 

1.0 

Within-Semester  Grades 

S 

0.0 

Attendance 

s 

1 

M 

1 

1.0 

Standard  Test  Scores 

j 

i 

M1 

S,  (M2) 

1 

j 

Extra-curricular 

i  s 

M 

0.5 

Secondary  School  Perform¬ 
ance  (Elementary) 

i 

1 

S,  M 

i 

1 

1 

0.1 

College  Application 
(Secondary) 

S,  M 

1 

l 

i 

0.5 

i 

College  Admission 
(Secondary) 

i 

i 

S 

|  0.1 

College  History 
(Secondary) 

i 

S 

'  0.1 

\ 

\ 

Work  History 
(Secondary) 

'  I 

,  i 

1 

1 

s 

1 

0.0 

1 

Teacher  Data 

f 

i 

1 

i 

Background,  preparation 

s,  M 

I  o.s 

Application  Test  Score 

i 

1 

i 

1 

I  s,  M 

I  i 

|  0.5 

Course  Schedule 

t 

S,  M 

! 

|  0.5 

Performance  Ratings 

S,  M 

M2 

j  0.5 

Salaries 

S,  M 

1.0 

Program  Data 

j 

Textbooks,  Curriculum 

S1 

S2 

S3 

0.0 

Pupil-Teacher  Ratio  or 

Class  Size 

s 

M 

o.s 

Library  and  Other  Equip. 

V  M1 

s2,  m2 

o.s 

Current  and  Capital  Expenditures 

S,  M 

t.o 

... 

_ 

_______ 
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of  education;  '-ora  the  state  department  to  the  United  States  Office 
of  Education.  The  transfers  from  one  location  to  another  are  most  routine 
when  they  are  upward  along  an  organizational  line  of  authority,  within 
the  school  district.  They  become  more  problematic  when  they  are  upward 
to  a  higher  level  of  government,  but  this  becomes  rather  routine  when 
the  higher  level  of  government  makes  funds  conditional  upon  receipt 
of  the  information,  as  do  state  education  departments.  Where  the 
transfers  become  most  problematic,  however,  is  along  a  path  that  is 
neither  of  these.  As  a  simple  example,  elementary  schools  very  seldom 
receive  information  on  their  students  in  secondary  schools,  even  when 
the  secondary  schools  are  part  of  the  same  school  district.  Such  an 
information  flow  requires  either  transfer  of  information  up  from  the 
secondary  schools  to  the  district  office,  and  then  back  down  to  the 
elementary  school  from  the  district,  or  else  across  organizational 
lines,  directly  from  secondary  schools  to  the  elementary  school.  Other 
examples  of  problematic  transfers  are  data  flows  from  colleges  or  places 
of  employment  to  high  schools  (except  for  the  original  application  to 
colleges,  for  which  the  high  school  must  send  transcripts).  Such  infor¬ 
mation  is  important  for  examining  the  longer  range  performance  of  stu¬ 
dents,  and  thus  through  analysis  the  effect  of  the  school  upon  him. 

Yet  such  data  are  rarely  obtained,  except  for  special  projects  in  which 
the  school  follows  a  particular  year’s  graduates  for  a  short  period  of 
time.  These  transfers  of  data  in  directions  other  than  upward  along 
authority  lines  are  rare,  sometimes  because  they  are  technically  more 
difficult,  but  also  because  there  is  not  sufficient  organizational 
incentive  for  them.  There  is,  however,  a  balance  between  incentive  and 
technical  difficulties:  if  the  incentive  is  present  but  weak,  a  reduc¬ 
tion  of  technical  difficulties  can  greatly  ir crease  the  data  flow. 

It  is  in  this  context  that  a  recent  development  in  technology  is 
especially  relevant.  Probably  the  most  important  development  in  com¬ 
puter  technology  in  the  past  several  years  is  direct  access  to  remote, 
electronically  stored  files  by  multiple  users.  This  development,  which 
involves  the  use  of  time-shared  systems  and  remote  input-output  equip¬ 
ment,  has  been  described  above,  in  Section  II,  Such  a  system  is 
ideally  suited  to  dispersed  data-origination  and  data-use  described  in 
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Table  5,  and  implied  by  any  multi-level  information  system,  for  it 
eliminates  the  need  for  physical  transfer  of  data  from  one  location  to 
another.  Indeed,  it  is  only  the  existence  and  economic  feasibility  of 
such  remote  access  systems  that  make  possible  a  multi-level  information 
system  of  the  sort  under  consideration  here.  Typical  "management  infor¬ 
mation  systems"  provide  only  for  upward  flow  of  information  along 
organizational  authority  lines,  and  access  to  information  dictated  by 
such  lines,  ordinarily  single  access  at  the  top,  where  the  "decision¬ 
maker"  is  to  be  found.  Such  a  conception  of  decision-making  is  com¬ 
patible  with  the  central,  single-access  computer.  In  educational  sys¬ 
tems,  decision-makers  should  be  located  at  many  points  in  and  outside 
the  formal  organization.  For  such  decision  structures,  remote-access, 
multiple-user  computer  systems  provide  the  appropriate  technology. 

2.  CONTROL  OF  DATA  FILES  AND  ACCESS  TO  THEM 

The  commercial  availability  of  electronic  files  with  remote 
accessibility  at  prices  that  make  them  economically  feasible  provides 
a  technical  solution  to  data  transfer  for  multi-level  information  sys¬ 
tems.  The  problems  of  control  of  files  and  access  to  them  are  problems 
of  a  different  sort.  In  an  hierarchical  authority  system,  the  problem 
is  resolved  by  lines  of  authority:  information  is  accessible  from 
above,  along  lines  of  authority,  and  only  under  special  conditions 
accessible  from  below  or  across  authority  jurisdictions.  However,  in 
the  emerging  structure  of  public  education,  individual  citizens,  state 
departments  of  education,  state  and  federal  legislatures,  and  federal 
agencies,  none  of  which  are  within  the  organizational  hierarchy,  are 
exercising  claims  for  rights  of  access  to  educational  information;  and 
since  public  education  is  ultimately  responsible  to  the  public,  many 
of  these  claims  have  the  weight  of  legitimacy.  It  is  far  from  certain 
what  rules  of  access  will  ultimately  emerge  as  technical  feasibility 
increases  the  urgency  of  such  explicit  rules;  but  two  patterns  appear 
as  possible  alternatives,  only  one  of  which  is  fully  compatible  with 
the  multi-level  decision  system  under  consideration  here.  This  is  the 
concept  of  a  disinterested  party,  outside  the  educational  system  and 
bonded  to  insure  accountability,  acting  as  an  information-banker. 
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The  Concept  of  an  Educational  Information  Banker 

If  an  information  system  of  the  sort  discussed  in  this  memorandum 
is  to  be  implemented,  it  implies  a  role  which  is  new  in  education, 
and  perhaps  in  society  generally.  None  of  the  interested  parties 
who  must  make  educational  decisions,  from  the  federal  government 
down  to  the  family,  has  a  right  of  access  to  all  information  files; 
yet  all  parties  have  need  of  information  created  at  other  levels 
by  other  interested  parties.  Thus  no  one  of  the  interested  parties  can 
legitimately  be  the  repository  for  the  information  necessary  to  each 
party.  Most  of  the  information  is  generated  either  at  the  level  of  the 
school  or  at  the  level  of  the  classroom;  but  even  the  parties  at  these 
levels,  principals  and  teachers,  need  information  from  other  schools 
and  other  classrooms  for  the  decisions  they  must  make.  Thus  quite 
apart  from  the  needs  of  other  parties  for  the  information  currently 
maintained  at  the  school  level,  those  within  the  school  need  a  broader 
information  base  for  many  of  their  decisions, 

Thus  a  role  of  "information-banker”  is  necessary  in  order  to 
receive  information  from  various  input  sources  and  make  available  to 
each  party  the  information  to  which  it  has  legitimate  access,  after 
appropriate  aggregation  and  analysis.  Such  an  information-banker  must 
have  a  number  of  functions  if  it  is  to  carry  out  such  a  role  adequately. 
These  functions  are  very  similar  to  those  of  a  money-banker,  although 
certain  initial  design  functions,  (a)  and  (b)  below,  are  necessitated 
by  the  fact  that  such  a  role  is  a  new  one.  The  necessary  functions  are: 

(a)  Create  the  design  for  an  information  system  which  receives 
information  from  various  sources,  processes  the  information  in  appropri¬ 
ate  ways,  and  provides  output  information  to  interested  parties. 

(b)  Assist  in  the  design  of  any  satellite  data  systems,  as  in 
individual  school  districts  or  even  schools,  to  insure  compatibility 
with,  and  automatic  inputs  to,  the  information  bank. 

(c)  Monitor  inputs  to  the  information-bank  from  each  source,  to 
insure  quality  and  quantity  of  information. 

(d)  Maintain  necessary  information  bank  or  files,  with  security 
against  illegitimate  access. 
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(e)  Provide  to  each  of  the  interested  parties  that  information  to 
which  it  has  legitimate  access,  after  processing  to  make  it  relevant 
to  the  decisions  of  that  party. 

This  role  will  necessarily  evolve  in  some  ways  that  cannot  be 
presently  foreseen;  what  is  important  is  the  basic  concept  of  the  role: 
a  disinterested  party,  who  receives  input  data  from  sources  at  which  it 
is  generated,  protects  this  information  from  illegitimate  access,  pro¬ 
cesses  it  and  makes  it  available  in  useful  form  to  aid  decisions  of 
various  parties.  There  will  undoubtedly  emerge  institutional  safe¬ 
guards  to  such  a  service  just  as  in  the  use  of  banking:  bonded  employees, 
insurance  against  violations  of  security,  and  similar  mechanisms.  How¬ 
ever,  the  conflicts  of  interest  and  security  problems  are  not  the  most 
critical  ones  in  development  of  this  role;  most  of  the  information  is 
not  of  interest  to  those  parties  who  will  not  have  legitimate  access 
to  it.  The  most  critical  problems  are  the  technical  ones  of  develop¬ 
ment  of  appropriate  procedures  for  assuring  input,  analysis,  and  pre¬ 
sentation  of  information  so  that  it  is  available  and  useful  for  educa¬ 
tional  decisions. 

The  second  possible  pattern  for  information  systems  in  education 
is  a  steady  movement  toward  centralization  of  information,  first  at  the 
school  district  level,  then  at  the  state  and  possibly  federal  levels. 
Sophisticated  data  systems,  with  large  capital  expenditures  for  computer 
equipment,  cannot  be  designed  and  maintained  at  the  school  level,  nor 
at  the  level  of  the  small  district.  In  addition,  the  demand  of  higher 
levels  (state  and  federal)  for  performance,  program,  and  expenditure 
information  to  aid  their  decisions  exerts  a  continuing  pressure  for 
centralization  of  file  maintenance. 

The  consequence  of  such  a  drift  toward  centralization  of  informa¬ 
tion  is  a  steady  erosion  of  power  at  lower  levels  within  the  educational 
system:  the  teacher  relative  to  the  principal,  then  the  principal 
relative  to  the  district  superintendent,  then  the  district  superinten¬ 
dent  relative  to  the  state  superintendent,  and  finally  the  state  super¬ 
intendent  relative  to  the  United  States  Office  of  Education.  The 
resentment  of  each  level  toward  the  increasing  demands  of  the  next 
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higher  level  for  information  is  already  apparent:  the  state  education 
departments  toward  U.S.O.E.,  the  districts  toward  the  state,  the  prin¬ 
cipals  toward  the  districts,  and  the  teachers  toward  the  principal. 

Despite  this  resentment,  it  is  the  new  demands  of  those  outside 
the  educational  hierarchy  for  information  about  performance  —  parents, 
state  legislatures.  Congress  —  which  makes  the  emergence  of  the  new 
role  of  information-banker  an  especially  likely  one.  For  there  are  no 
grounds  within  a  bureaucratic  organization  for  legitimacy  of  access  to 
information  except  upward  along  the  lines  of  authority.  In  contrast, 
those  outside  a  public  bureaucracy  who  individually  constitute  its 
involuntary  clients  can  demand  certain  information  that  directly  affects 
them  (such  as  performance  information  concerning  their  child)  ;  and 
those  same  persons,  collectively  constituting  the  owners  of  the  public 
bureaucracy  can,  with  even  stronger  claims  to  legitimacy,  demand  more 
general  information  about  the  performance  of  the  organization,  through 
their  organs  of  representative  government.  It  is  through  these  channels, 
that  is,  through  legislation,  that  the  rules  governing  availability, 
access,  and  control  of  information,  and  the  role-definition  of  information- 
banker  should  emerge.  Legislative  committee  is  probably  the  most 
appropriate  arena  for  the  interests  of  various  parties  to  shape  the 
rules  under  which  such  a  system  should  operate. 

A  note  on  security  procedures  in  time-shared  systems:  One  of  the 
major  problems  that  must  be  solved  in  any  computer  system  with  multiple 
access  to  a  set  of  files  (a  characteristic  of  all  time-sharing  systems) 
is  that  of  file  security,  restricting  access  to  a  specified  set  of 
users.  Commercial  time-sharing  firms  have  developed  rather  elaborate 
security  systems,  for  some  of  their  users  file  information  that  could 
be  of  great  Interest  to  other  users.  These  security  systems  take  either 
of  two  general  forms:  systems  which  restrict  file  access  to  a  par¬ 
ticular  set  of  terminal  devices,  which  have  identifying  codes  built 
into  the  hardware;  and  systems  which  restrict  file  access  to  a  par¬ 
ticular  set  of  persons,  independent  of  the  terminal  device,  who  may 
unlock  the  file  through  use  of  a  particular  code  word,  entered  into 
the  input  device.  The  first  is  comparable  to  a  physical  lock  opened 
with  a  key;  the  second  is  comparable  to  a  physical  lock  opened  with  a 
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satisfactory;  but  they  arc  the  best  means  devised  for  security.  The 
procedures  for  file  security  in  computers,  at  the  present  stage  of 
development ,  seen,  no  worse  and  no  better  (except  that  access  cannot 
be  obtained  purelv  through  physical  force r  as  iy,  dynamiting  s  safe) 
than  the  methods  for  physical  file  security.  They  are  not  perfect, 
but  no  security  system  is.  and  rt.ev  carry  unique  hazards  tint  shared 
by  physical  file  systems. 


3.  COMPARABILITY  OF  DATA  FROM  DIFFERENT  SCHOOLS  AND  SCHOOL  DISTRICTS. 

Many  of  the  fruits  of  an  information  system  of  the  sort  under  con¬ 
sideration  here  cannot  be  realized  within  the  confines  of  a  given 
school  district.  Yet  at  present,  it  is  only  within  the  confines  of  a 
district  that  data  comparability  is  maintained,  because  each  district 
is  a  distinct  administrative  unit.  Because  of  the  pr>-„-^ure  toward 
information-flow  upward  to  the  state  level,  increasing  comparability  is 
being  developed  among  districts  in  a  state.  This  is  part  of  the  general 
pressure  toward  centralization  described  in  the  preceding  section,  and 
will  result  in  increasing  information-access  from  av  we,  but  not  down, 
across,  or  outside  the  organization. 

Yet  if  teachers,  principals,  district  superintendents,  and  parents 
are  to  be  able  to  use  such  an  information  system  to  aid  decisions,  data 
l rom  a  number  of  classrooms,  schools,  and  districts  must  be  brought  to 
bear  on  the  decisions.  As  was  indicated  in  Section  I,  each  of  these 
parties  makes  decisions  involving  the  second  row  of  Table  l,  cells  4, 

5,  or  6.  This  row  of  the  table  use17  ’’.formation  about  characteristics 
of  educational  environments  in  relation  to  student  performance.  By 
its  very  nature,  such  analysis  requires  information  from  many  different 
environments,  and  not  a  particular  environment,  as  in  row  1  of  the 
table.  At  the  lowest  level,  information  is  necessary  from  many  class¬ 
rooms,  to  enable  abstraction  of  characteristics  of  the  classroom  environ¬ 
ment,  and  relate  those  characteristics  to  student  performance  in  these 
classrooms;  from  different  schools,  to  relate  school  characteristics 
to  performance;  and  from  different  districts,  to  relate  characteristics 
of  programs  and  curricula  that  differ  only  between  districts  to 
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performance.  Information  moat  important  to  the  party  at  a  given  level 
is  information  concerning  that  level  across  environments  with  different 
characteristics.  The  teacher  needs  information  about  effects  of  class 
activity  characteristics  wh’ch  may  differ  from  her  own;  the  principal 
needs  information  about  effects  of  school  characteristics;  and  the 
i!i  j1  rlci.  ^ up g it int Liticicin f  q ti i. on  of  c c t. of  prOgiircirr. 

characteristics  that  differ  only  between  districts. 

To  establish  such  coninarabilj_ty  requires  on  info  mat  ion  system1 
that  transcends  districts,  such  as  that  implied  by  the  information- 
banker  concept  discussed  above,  or  by  the  regional  data  systems  in 
California,  discussed  in  Section  II.  The  technical  and  organizational 
problems  of  developing  such  data  comparability  are  not  unique  to  the 
system  under  consideration;  their  resolution  will  follow  upon  the 
establishment  of  an  organizational  framework  by  which  a  nuilti-level 
information  system  is  to  be  implemented. 

4.  MISSING  INFORMATION 

The  data  which  are  best  maintained  in  schools  are  data  on  student 
performance.  But  an  information  system  appropriate  to  educational 
decisions  requires  merging  performance  data  with  educational  environ¬ 
ment  data.  Data  on  educational  environments  is  data  of  the  sort  listed 
in  the  bottom  parts  of  Table  5:  data  on  teacher  characteristics, 
program,  curriculum,  and  facilities  characteristics.  The  maintenance 
and  processing  of  those  data  were  not  discussed  in  Section  II,  because 
of  the  limitations  of  the  present  investigation,  and  because  the 
patterns  of  data  maintenance  are  more  variable  among  districts.  But 
in  implementation  of  a  multi-level  decision  system,  detailed  considera¬ 
tions  of  those  data,  and  the  means  by  which  they  can  be  merged  with 
student  performance  data  to  bring  information  to  bear  on  educational 
decisions  at  all  levels,  is  necessary. 

In  carrying  out  such  design,  it  will  become  apparent  that  certain 
data  necessary  for  decisions  are  not  regularly  maintained.  For  example, 
in  many  districts,  Information  on  size  of  each  class  is  lost  after 
the  current  semester  or  year.  Other  types  of  information  may  not  even 
be  obtained  at  any  time.  For  example,  certain  family  background 
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in  trrnnnt  1  on  such  ns  father';-  occupation  is  often  obtained  only  at  one 
point  in  the  child's  school  history,  and  never  updated.  Parents'  edu¬ 
cation  is  obtained  in  fewer  systems,  and  by  methods  which  provide 
uncertain  reliability. 

Still  other  information  may  never  be  obtained  as  part  of  admini¬ 
strative  data  systems,  though  it  is  valuable  for  a  multi-level  infor¬ 
mal  i.un  system.  Regular  surveys  ol  Leather  morale,  for  example,  arc 
almost  nonexistent  in  school  systems.  The  obtaining  of  such  data  for 
input  to  an  information  system  is  highly  problematic.  It  will  very 
likely  not  be  generated  unless  mandated  bv  a  governmental  authority, 
such  as  a  state  legislature;  and  it  very  likely  should  not  be,  unless 
one  of  the  parties  to  education  can  make  a  strong  enough  case  for  such 
information  to  bring  about  such  governmental  mandate  —  for  the  genera¬ 
tion  of  such  information  is  an  administrative  burden  which  should  not 
be  undertaken  on  a  regular  basis  unless  it  is  a  definite  aid  to  educa¬ 
tional  decisions. 

In  general,  it  is  sufficient  at  this  point  to  b  alert  to  the 
problem  of  missing  data,  and  the  fact  that  the  problem  is  not  auto¬ 
matically  solved  by  a  remote  access  multiple-user  data  system.  Certain 
.standards  for  quantity  and  quality  of  information  must  be  established 
through  negotiation  'ey  the  various  interested  parties. 

Another  kind  of  missing  information  is  information  generated  out¬ 
side  the  public  school  system,  such  as  information  on  work  experience 
and  college  experience.  Such  information  is  of  direct  interest  to 
principals  and  superintendents;  it  provides  information  on  the  strengths 
and  weaknesses  of  various  school  curricula  on  which  further  education 
or  work  performance  is  based;  and  it  provides  information  valuable  for 
guidance  of  students  currently  in  school. 

Although  college  records  of  students  are  not  conceived  as  a  direct 
part  of  the  information  system  under  consideration  here,  information 
from  college  records  could  be  incorporated  for  most  students  who  attend 
college.  Most  college  attendance  is  within  a  short  distance  from  home. 
The  incorporation  of  graduates'  performance  in  nearby  colleges  into 
information  systems  of  the  sort  considered  here  is  certainly  feasible. 
More  generally,  the  automation  of  administrative  functions  in  colleges 
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wil!  make  far  easier  than  at  present  the  automatic  reporting  of  student 
performance  back  to  high  schools.  A  few  colleges  currently  make  such 
reports;  undoubtedly,  the  number  will  increase. 

Reporting  of  high  school  graduates’  work  history  is  problematic, 
and  at  first  would  appear  impossible.  However,  it  is  possible  to  ob¬ 
tain  earnings  histories  for  groups  of  high  school  graduates  from  the 
Social  Security  Administration,  using  procedures  which  prevent  identi¬ 
fication  of  individuals.  At  least  one  research  project  has  used  this 
method  ro  examine  emplo>  .lent  and  income  histories  of  graduates  of  par¬ 
ticular  high  schools  (13).  In  a  multi-level,  information  system  main¬ 
tained  by  an  information  banker,  it  is  likely  that  procedures  for  regu¬ 
lar  reporting  of  earnings  for  groups  of  graduates  (grouped  according 
to  criteria  of  interest  to  the  schools)  could  be  established. 

5 ._  AGGREGATION  AND  ANALYSIS 

Only  ror  information  on  the  performance  of  individual  students, 
in  column  1  of  Table  1,  which  is  necessary  for  decisions  about  individual 
students,  is  performance  data  in  unaggregated  form  required.  And  only 
for  information  about  the  success  of  particular  educational  environ¬ 
ments,  in  row  1  of  the  table,  is  environmental  data  in  unaggregated 
form,  necessary.  Data  which  are  unaggregated  both  on  the  performance 
side  and  the  environment  side  are  useful  only  for  decisions  requiring 
information  of  type  1  in  Table  1.  Yet  files  as  maintained  and  used 
by  schools  are  unaggregated  on  both  sides,  for  example,  a  student 
cumulative  record  which  shows  his  performance  in  a  particular  class. 

This  limits  the  usefulness  of  such  a  record  to  decisions  involving 
that  student  in  that  class.  For  many  educational  decisions,  informa¬ 
tion  on  particular  students  or  particular  programs  Is  noc  necessary 
nor  even  relevant.  Information  must  be  at  some  stage  aggregated  before 
it  is  relevant  to  decisions  that  go  beyond  individual  students  or  pro¬ 
grams.  The  questions,  then,  concern  the  stages  at  which  aggregation 
should  occur,  and  the  methods  of  aggregation.  The  usual  pattern  of 
information-aggregation  in  school  organization  at  present  is  that 
information  held  at  a  given  level  is  aggregated- to  the  level  just  below. 
Schools  maintain  data  on  individual  student  performance;  districts 


inui.ii Lui.ii  performance  data  aggregated  as  school  averages;  states  maintain 
pi-rfci  rm.iivo  il.i  t  i  aggregated  ns  district  averages.  Tins  rule  of  thumb 
holds  as  well  for  data  on  educat tonal  environments:  schools  maintain 
data  on  class  sizes;  districts  receive  and  maintain  data  on  average 
class  size  by  school;  states  maintain  data  on  average  class  size  by 
district.  When  information  is  released  to  the  public,  it  is  in  the 
form  of  school  .averages  when  released  bv  the  uisrricr.  and  di  a  *•  ri  c  t 
averages  when  released  by  the  state.  (Information  is  urdinarily  not 
released  by  the  school  principal  except  for  individual  student  infor¬ 
mation  to  the  parent,  for  he  usually  has  no  authority  to  do  so.) 

A  second  characteristic  of  such  data-aggregation  is  that  it  is 
nearly  always  carried  out  separately  for  individual  variables.  For 
example,  student  performance  data  arc  aggregated  to  give  an  average 
score;  and  class  size  is  aggregated  to  give  average  class  size.  When 
data  on  state-mandated  tests  in  California  were  published  In  .1.968, 
district  percentile  test  scores  at  grades  1,  3,  6,  and  10,  percent, 
minority  students  in  the  district,  and  pupil -teacher  ratio  in  the  dis¬ 
trict:  were  listed  for  each  district. 

This  mode  of  aggregation  is  of  extremely  low  utility  for  educa¬ 
tional  decisions.  As  a  simple  example,  the.  percentile  test  scores  at 
grades  1,  3,  6,  and  10  reports''  in  California  Invite  inferences  about 
changes  in  performance  over  the  years  of  school  between  grades  1  and 
10,  For  example,  in  the  published  California  data  in  1968,  Oakland 
had  percentile  scores  of  49,  40,  33,  and  31  at  grades  1,  3,  6,  and  10. 
Tiie  inference  of  a  decline  in  performance  is  invited  by  these  scores; 
but  the  apparent  decline  could  be  entirely  due  to  other  reasons.  If 
parents  of  high-achieving  students  moved  out  of  the  city  as  these  stu¬ 
dents  approached  junior  high  and  high  school  age  —  a  not  unlikeiv 
possibility  —  an  aggregate  result  of  this  sort  could  be  obtained  even 
if  the  percentile  scores  of  those  who  stayed  in  the  Oakland  system 
were  increasing  in  percentile  score  over  grades  1-10. 

Such  presentation  also  invites  unwarranted  inferences  about  effects 
of  educational  environments  upon  performance.  The  presentation  of 
average  pupil-teacher  ratios  in  juxtaposition  with  average  performance 
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scores  invites  unwarranted  inferences  about  the  effect  of  pupil- 
teacher  ratio  on  performance. 

The  lack  of  utility  of  data  aggregated  to  the  level  just  below 

and  on  a  variable-by-variable  basis  means  that  for  serious  inferences 

about  effects  of  school  environments  intended  to  be  useful  for  policy 

decisions,  special  "research  projects"  are  necessary,  which  at  great 

labor  and  expense  collect  unaggregated  data  on  student  performance  and 

environments,  and  process  these  data  in  order  to  answer  the  research 

questions.  If  the  correct  system  of  data  maintenance  and  aggregation 

were  carried  out  to  begin  with,  such  special  research  projects  would 

* 

seldom  be  necessary. 

The  technical  question  then  becomes,  what  is  a  more  appropriate 
way  for  data  processing,  file  maintenance,  and  aggregation  to  occur? 
The  answer  is  given  by  attention  to  two  principles.'  (1)  Data  on 
each  variable  must  be  maintained  at  levels  of  disaf gregation  far  below 
the  level  to  which  aggregation  is  desired,  often  at  the  level  of  the 
individual  student,  whose  performance  and  educational  environment  are 
recorded;  and  (2)  aggregation  must  be  carried  out  by  joint  use  of 
more  than  one  variable. 

The  design  for  appropriate  data-linkage  and  file-maintenance  is 
discussed  in  Section  IV;  in  this  section,  it  will  be  useful  only  to 
give  a  few  examples  by  which  current  data-aggregation  and  data  presen¬ 
tation  would  be  improved  by  correct  procedures.  As  a  first  example, 
the  appropriate  way  for  test  scores  at  grades  1,  3,  6,  and  10  to  be 
presented  (to  use  the  example  of  published  California  data)  to  allow 
inferences  about  decline  or  gain  over  the  years  of  school  is  through 
a  method  of  population-standardization  developed  by  demographers. 
Although  we  will  not  go  into  technical  matters  in  detail  here,  it  is 
useful  to  give  the  outline  of  the  way  such  a  method  operates,  to  give 
a  feel  for  the  disparity  between  current  methods  and  correct  methods 


One  effect  of  this  would  be  to  put  academic  educational  researchers 
largely  out  of  work.  This  is  probably  as  it  should  be,  for  many  such 
researchers  in  the  end  ignore  the  policy  questions  and  examine  "more 
interesting"  questions  which  lead  to  academic  publication. 


For  each  student  at  grades  1,  3,  6,  and  10,  the  school  lias  a 
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grade  1  students.  If  the  percent  of  current  grade  1  students  with  a 
score  of  Y  is  X.,%,  and  the  percent  of  current  grade  3  students  who 


had  a  score  of  Y  on  their  vrade  1  test  -*s  X 
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score  of  each  of  those  who  had  a  grade  i  score  of  Y  two  years  ago  is 
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scores  will  be  a  population-standardized  grade  3  average  which  is  based 

-on  a  distribution  of  past  grade  1  score  identical  to  the  distribution 

of  current  grade  1  scores.  Carrying  out  a  comparable  standardization 

at  grades  6  and  10  will  give  averages  at  grades  3,  6,  and  10,  based 

on  a  population  with  grade  1  test  scores  comparable  to  those  currently 

at  grade  1.  Inferences  about  decline  or  rise  based  on  school  averages 

could  then  be  appropriately  made.  If  grade  1  test  scores  for  current 

grades  3,  6,  and  10  do  not  exist,  then  a  similar  population-standardization 

could  be  carried  out  using  other  characteristics  of  the  students  for 

which  data  exist  both  on  current  grade  1  students  and  current  grade  3, 

6,  10  students,  characteristics  such  as  race  or  father's  occupation. 

There  is,  of  course,  a  conflict  between  the  aims  of  aggregation 
te  present  the  actual  current  state  in  a  classroom,  school,  or  district, 

"an'd  the  'aims  of  aggregation  to" "allow  inference  about  changes.  The 
population-standardization  described  above  allows  more  correct  inferences 
about  changes,  but  at  the  expense  of  showing  the  actual  current  state. 

This  conflict  of  purposes  should  be  recognized,  leading  to  the  follow¬ 
ing  general  principle:  Each  aggregation  and  presentation  of  informa¬ 
tion  should  be  designed  for  specific  purposes,  rather  than  as  general- 
purpose  datum.  The  problems  are  very  similar  to  those  in  index-construction 
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A  somewhat  different  test  may  have  been  given,  but  the  standard¬ 
ized  score  on  two  such  tests  ordinarily  correlates  very  highly.  The 
tests  should  be  (and  ordinarily  are)  normed  for  the  same  population,  and 
standard  scores  (mean  -  5.0,  standard  deviation  »  1.0)  should  be  used 
in  establishing  comparisons.  A  few  students  will  have  missing  test 
scores  at  grade  1,  and  should  be  deleted  from  the  calculation  to  be  des¬ 
cribed.  _f  a  standardized  test  score  is  available  at  grade  2  for  the 
students  currently  in  grades  3,  6,  10,  that  may  be  used  instead  of  the 
grade  1  score. 


in.  economics.,  uMch  rpmiirp  /*!  ff exert  standardization  an d  cwdas  of 
aggregation  in  order  to  be  of  value  for  specific  uses.  Description 
of  procedures  cf  index  construction  ir.  economics,  and  references  to 
further  literature  ir.  econoriic  index  construction  can  be  found  In 
Eric  Ruist  (14);  and  foundations  of  index  construction  theory  may 
be  found  in  Frisch  (12). 

n.  mute  ^uclsi  CAouauaux^u  ui  v;  4^.ic^ai,iyn  dvtiu  a.>i  iVA.mouiyi. 

presentation  to  aid  in  measuring  the  performance  ir  a  given  school  or 

m  va  g  Tnw  ^  c  fan  ■»  n  a  Awn^n  OJT*  dc  ^  .  m*.  t^n  ^  **0  p  ■>*.'>  r  "in  *•  mAMn  TC  W  A  •  i  m  ^  _ 

Measures  of  School  Performance  (D-19260-RC) . 

The  essential  characteristic  of  aggregation  of  the  type  discussed 
above  is  that  it  is  aggregation  of  performance  data  alone;  it  does  not 
relate  performance  data  tc  characteristics  of  the  educational  environ¬ 
ment.  Thus  it  provides  information  of  types  1,  2,  3,  8,  or  9  in  Table 
1,  on  performance  in  particular  environments  or  independent  of  the 
environment.  It  does  not  provide  information  of  types  5  or  6,  which 
aid  policy  decisions  about  types  of  programs  or  teachers. 

In  order  to  provide  information  of  types  5  and  6  t  is  relevant 
to  geneial  policy  decisions  about  types  of  educational  environments, 
data  processing  that  goes  beyond  standardization  is  necessary.  It  is 
necessary  to  establish  explicit  linkage  between  information  on  student  — 
performance,  and  information  on  characteristics  of  the  educational 
environment.  Referring  to  Table  5,  it  is  necessary  to  make  explicit 
use  of  information  in  the  bottom  sections  of  the  table,  much  of  which 
is  currently  maintained  ir.  different  physical  files  from  the  Information 
on  iaoiviouai  .t,wrfu>uuu.ce. Th^  pcssib  '.lib.  i*  esra’uV*  ;hing 

such  linkage  without  difficulty  arises  through  the  replacement  of 
physical  files  by  electronic  ones,  as  discussed  earlier.  The  pro¬ 
cedures  by  which  such  linkage  may  be  carried  out  are  discussed  in 
Section  IV,  2,  which  provides  a  preliminary  discussion  of  the  file 
structure  necessary  for  such  a  system. 

The  establishing  of  such  a  file  structure  is  the  first  step  in 
processing  information  so  that  it  is  of  use  to  the  various  interested 
parties.  The.  next  step  makes  use  of  various  modes  of  data-reduction. 

The  principal  characteristic  of  information  systems  designed  to  aid 


decisions  Is  massive  daca- reduction.  A  decision  is  typically  an  action 
token  from  one  of  two  or  at  most,  a  few  alternatives;  consequently, 
for  information  to  be  useful  to  that  decision,  it  must  be  reduced  to  a 
few  pieces  of  information,  ordinarily  from  a  massive  array  of  data  as 
a  starting  point.  Numerous  techniques  such  as  regression  analysis, 
factor  analysis,  analysis  of  variance,  item  analysis,  discriminant 
analysis,  and  olher  statistical  methods  comprise  the  techniques  by 
which  large  amounts  of  data  are  reduced  and  brought  to  bear  on  particu¬ 
lar  kinds  "of  decision  questions. 
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IV.  IMPLEMENTATION  QF  A  MULTI-LEVEL  INFORMATION  SYSTEM 

1.  INFORMATION  NEEDS  OF  INTERESTED  PARTIES 

In  order  to  give  .’pnorerefiecsH  to  the  way  it!  wi  le*1  *  *“!ti-]ev«J 
Information  system  should  be  implemented,  it  is  useful  to  give  some 
examples  of  decisions  confronting  interested  parties  at  different 
levels,  which  would  be  aided  by  such  a  system.  Consequently,  in. 
the  paragraphs  below,  a  number  of  possible  questions  faced-  by  various, 
parties  will  be  listed.  Information  on  all  of  these  questions  can 
be  provided  by  a  multi-level  information  system,  when  fully  imple¬ 
mented.  Many  of  the  questions,  of  course,  would  hardly  be  answerable 
with  an  information  system  in  early  stages  of  its  implementation. 
Nevertheless,  it  is  of  value  to  present  such  questions  here,  because 
an  idea  of  the  kinds  of  questions  for  which  information  is  needed 
should  guide  the  development  of  an  information  system. 

Questions  are  listed  below  of  the  sort  that  confront  district 
superintendents,  principals,  teachers,  and  parents.  No  questions 
are  listed  for  state  and  federal  governments;  these  questions  are  . 
general  policy  questions  of  a  sort  similar  to  those  that  confront 
a  district  superintendent.  In  parentheses  following  each  question 
is  a  number  referring  to  the  type  of  information  in  Table  I,  page 
4,  that  is  relevant  to  the  question. 

1.1.  Superintendents 

1.  What  are  the  benefits  and  losses  of  a  new  mathematics 
curriculum,  in  the  long-term  mathematics  performance  of  students 
exposed  to  them?  (3) 

2.  How  effective  in  other  districts  is  a  remedial  reading 
program  with  a  special  teacher,  and  for  what  kinds  of  reading 
deficiencies  is  it  most  effective?  (5,6) 

3.  What  is  the  impact  of  flexible  scheduling,  as  used  in  other 
districts,  on  the  course  performance,  standardized  test  performance, 
and  motivation  of  students,  and  the  satisfaction  of  teachers?  (6) 

4.  What  is  the  effect  of  a  program  of  affirmative  racial 
integration  on  performance  of  students  of  different  races?  (5) 
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5.  What  are  the  effects  of  a  curricular  innovation  introduced 
in  some  districts,  such  as  simulation  games  in  social  studies?  (2.3) 

1.2.  Principals 

1.  Of  the  various  physics  curricula  in  use  in  surrounding 

senoois.  -how  do  they  compare  with  respect  to  (a)  the  cunrae  p e CLu i  m- 
ance  of  students  as  measured  by  grades;  (b)  their  effects  on 
performance  in. physics  as  taeasuiec  by  standardized  tests;  and  (c) 
their  effects  on  performance  in  college  physiCs !  (3,6) 

2.  What  are  the  increments  in  reading  performance  among 
Students  exposed  to  different  reading  programs  used  in  surrounding 
schools,  and  how  do  these  increments  hold  up  in  succeeding  years?  (3,6) 

3.  Should  teacher  A  be  assigned  to  high-achieving  students 

or  low-achieving  students?  (2)  _ 

. ..  Aj,  .  What, is  the  difference  in  learning  of  mathematics  when 
scheduled  early  in  the^day,  rather  than  late?  t6) 

5.  What  difference  in  achievement  and  motivation  exists 
-between  a  joint  social  studies  and  English  course  and  separate 
English  and  social  studies  courses?  (6) 

-  ~t).  -How  does  participation,  in  particular  extra-curricular  activities 
affect  the  motivation,  attendance  and  performance  of  students  with 
various  types  of  school  records?  (2,5) 

7.  What  is  the  effect  of  a  poor  grade  in  one  subject  on 
subsequent  performance  in  other  subjects?  (8) 

S.  How  can  impending  problems  for  a  student  be  anticipated 
by  an  “early-warning  system11?  -("9; 

9.  Using  school  grades  rather  than  standardized  tests  as  a 
criterion,  are  there  any  characteristics  of  teacher  and  student 
auch  that  matching  on  these  characteristics  will  improve  perform¬ 
ance?  (5) 

10.  Does  an  increase  or  decrease  in  the  level  of  parent  involve¬ 
ment  in  school  activities,  as  experienced  in  other  schools,  affect 
the  general  course  performance  of  students?  (6) 
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1.3.  Tea'hCiS 


1.  In  h  given  test.  or  set  or  tests,  what  items  are  missad 

bv  a  large  proportion  of  tn?  fitudents?  (3) 


particular  student?  (4) 

3.  For  children  who  arc  in  'tht  bottom  ^iiartjex  ri£~~Chc.  class- _ 

in  reading,  what  aspects  of  mathematics  are  they  doing  most  poorly 
at?  ^elementary  level}  (2)  "  '  ~  ~  "  ■  -  — - 

4.  For  the  students  at  the  bottom  quarter  of  the  class 

in  my  subjects,  what  is  their  average  performance  in  other  subjects 
they  are  currently  taking,  and  in  this'subject  last  year?  (2) 

5.  In  a  machine-scored  quiz  devised  in  conjunction  with  another 
teacher,  which  of  our  classes  wins  in  average  performance?  (3) 


■  1-4.  Parents  and  Children 

1.  how  is  my  child  progressing,  not  merely  in  his  school 
grades,  but  in  his  performance  relative  to  national  norms?  (1) 

2.  What  is  the  expected  reading  level  2,  3,  4  years  hence  for 
a  student  in  this  school  with  reading  level  the  same  as  my  child's 
at  present?  (2) 

3.  What  kinds  of  supplementary  help  are  beneficial  for  children 
who  show  a  profile  of  performance  comparable  to  that  of  my  child 
(e.g.,  such  help  as  oral  reading  practice,  mulitiplication  drill)?  (5) 

4.  What  is  the  expected  grade  in  algebra  2  in  this  school  for 

someone  with  a  given  set  of  grades  in  algebra  1?  (2) 

5.  What  H’’ds  of  college  programs  or  careers  are  likely  to 
be  successful  for  someone  with  a  given  profile  of  abilities  and 
interests?  (5) 

6.  What  has  been  the  average  level  of  performance  of  students 
from  this  high  school  with  a  particular  set  of  grades  and  college 
board  scores  in  a  given  college?  (2) 

There  is  also  a  set  of  questions  that  parents  and  children  would 
have  if  they  had  an  expanded  range  of  choice  concerning  schools, 
programs,  and  teachers  than  they  currently  have.  There  are  a  number 
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c£  indications  chat  parents  may  come  to  have  a  greater  range  of 
choices,  through  such  Seans  as  tuition  vouchers  for  attendance  at 
a  school  of  their  choice  with  public  funds,  released  time  or  after¬ 
school  time  for  special  instruction  with  public  funds;  choice  of 
teacher,  subject  to  class  size  limitations.  If  such  expansion  of 
choice  did  come  to  exist,  one  of  its  nost  important  adjuncts  would 
be  information  aids  for  the  parent  and  child,  to  give  them  objective 
-inf ormation  on  which  to  base  choices. 

—  7*  What  has  been  the  performance  increment  in  reading  by 

national  norms  of  children  under  various  teachers  that  my  child 
might  have  next  year?  (3) 

8.  What  is  the  record  of  a  given  school  in  the  performance 
increments  of  its  students  on  naticnally-normed  tests?  (3) 

9.  What  kind  of  reading  program  i3  best  for  a  child  who  shows 
a  performance  profile  like  that  of  my  child?  (4) 

These  questions  give  an  idea  of  the  kinds  of  problems  to  which 
•vpn-,iaf^rTtatioS-'i:.y.atemtCCn;  he. -relevant  for  various  parties.  In  order 
to  move  closer  to  realization  of  such  a  potential,  it  is  useful 
to  examine  two  aspects  of  the  system:  the  structure  of  data  files, 
and  organization  of  communication;  and  the  organization  of  equipment 
required  by  a  multi-level  information  system.  These  two  aspects 
of  system  design  will  be  discussed  in  the  two  remaining  sections. 


2.  FILE  STRUCTURE  AND  DATA  ORGANIZATION 


2.1.  File  Structure  and  Code  Assignment 

There  are  numerous  sources  for  the  data  collected  and  maintained 
in  an  educational  data  system.  These  data  are  typically  collected 
Independently  of  and  in  isolation  from  each  other.  Yet  for  many 
purposes,  the  appropriate  presentation  of  these  data  involves 
classification  across  sources.  One  example  is  the  classification 
of  a  student  performance  indicator,  contained  in  the  student  file, 
by  some  characteristic  of  his  subject  teacher,  contained  in  the  teacher 
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data  file.  Ia  order  to  present  this  information,  the  necessary 
linkage  between  the  student  and  teacher  data  crest  be  made. 

When  these  sources  are  physically  stored,  this  linkage  is 
accomplished  by  the  transcription  of  the  needed  data  from  one  source 
to  another.  This  transcription  may  necessitate  re-ordering  the 

data  or  casting  it  in  a  different  format;  consequently,  '-’her,  credo _ 

classification  is  needed,  special  projects  are  undertaken  to  provide 
the  linkage. 

With  electronic  storage  of  data,  direct  linkage  between  separate 
sources  becomes  possible  without  physical  relocation.  Before 
describing  how  such  linkage  could  be  implemented,  a  brief  discussion 
of  computer  files  is  in  order. 

Often  in  computer  applications,  the  core  storage  of  the  computer 
is  not  sufficiently  large  to  store  at  one  time  all  the  data  required 
for  the  problem.  In  this  case  storage  devices  such  as  tapes,  disks 
or  drums  may  be  used  to  augment  computer  storage  capability.  A 
logical  grouping  of  data  contained  cn  one  of  these  devices  is  called 
a  file.  These  files  are  organized  similarly  to  physical  files. 

For  instance,  all  the  data  maintained  for  students  in  a  school 
make  up  a  student  file.  Files  are  composed  of  records ,  which  are. 
the  units  of  the  file  accessed  by  the  computer  at  one  time.  A 
record  in  the  student  file  would  typically  contain  data  for  one 
student.  If  there  are  2000  students  in  one  school,  there  would 
be  2000  records  in  ch?t  student  ±ev  .  tvecoras  are  made  up  of 
variables ,  for  instance  the  student's  na^e,  age,  mathematics  achieve¬ 
ment  score  are  possible  variables  contained  in  each  student's  record. 

There  may  be  more  than  one  type  of  record  for  each  unit  in  a 
file.  For  example,  student  data  may  be  in  several  student  files t 
one  containing  academic  information,  another  containing  health 
information,  and  a  third  containing  extra-curricular  information. 
(Alternatively,  certain  information  may  be  filed  by  the  activity, 
with  the  students  who  participate  in  the  activity  contained  in 
the  record  of  that  activity.)  The  optimum  mode  of  filing 
depends  on  the  principal  ways  in  which  the  files  are  accessed. 
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just  in  physically  organized  files.  However,  the  difference  lies 
in  Che  ease  with  which  multiple  modes  of  access  can  be  carried  out. 

In  physical  files,  cross-file  access  is  measured  la  hours  or  days 
vf  search,  suiccug,  aud  copying;  in  electronic  files,  such  access  is 
measured  in  milliseconds. 

The  of  uiiils  for  which  there  are  records  and  the  numoer 

of  types  of  records  may  vary  widely  in  files.  In  student  files, 
there  are  many  students,  and  a  single  record  or  a  few  records  per 
student.  In  a  file  containing  school  variables  maintained  at  the 
school,  there  is  only  one  school,  but  many  records;  in  such  a  file 
maintained  at  the  district,  there  are  several  schools,  and  many 
records  for  each. 

There  are  a  number  of  ways  in  which  data  from  various  files  nay 
be  linked.  In  order  to  examine  effects  of  teacher  characteristics 
on  student  performance  with  school  and  district  characteristics 
controlled,  for  example,  it  is  necessary  to  link  togetner  records 
on  individual  students,  their  teachers,  their  school,  and  their 
district. 

Such  linkage  might  be  carried  out  in  several  ways  which 
will  be  dis-ussed  briefly.  The  first  and  simplest  structure  is  a 
totally  nested  system.  If  a  system  is  fully  nested,  so  that  each 
unit  at  a  given  level  is  a  number  of  one  and  only  one  unit  at  each 
higher  level,  then  a  code  may  oe  assigned  to  each  level,  with  unique¬ 
ness  maintained  only  within  level.  Thus  for  a  student  in  elementary 
school  in  a  giver  classroom,  a  student's  code  may  consist  of  his 
code  within  class  (2  digits),  a  classroom  code  within  school  (2  digits), 
a  school  code  within  district  (3  digits),  a  district  code  within  state 
(3  digits),  and  a  state  code  (2  digits).  This  provides  each  student 
a  unique  code  within  the  country,  and  allows  student  records  to  be 
linked  to  teacher,  school,  district,  and  state  records  through  use 
of  the  appropriate  segment  of  his  identification  code.  The  code 
ia  longer  than  would  be  necessary  if  he  were  simply  assigned  a  unique 
code  within  the  country  (12  digits -rather  than  3),  but  the  code 
for  units  of  which  he  is  a  member  need  not  be  included  elsewhere  in 
his  record. 
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f'cr  example,  ccnsiaer  Linking  up  teacher,  school,  district , 
ar.d  state  information  for  student  15  in  classroom  03  in  school  081 
In  district  385  in  state  23,  The  unique  cedes  veuid  he  for  records 
at  toe  various  levels: 


Student 
Ttsauhef 
School 
Di strict 

P  ►  «  «- 
OtUcC 


23  385  081  03  15 
23  335  uoi  GO 
23  385  081 
23  385 

O  O 


If  a  system  is  fully  nested,  but  there  is  sequential  mobility 
within  it  (i.°.,  a  unit  such  as  a  student  is  a  member  of  one  and  only 
one  unit  at  each  higher  level,  but  may  move  from  one  to  another), 
than  two  possibilities  are  available.  The  coda  used  in  a  fully  nested 
system  may  be  used,  and  changed  when  the  unit  moves,  just  as  an 
individual's  street  address  changes.  Or  a  code  may  be  assigned 
uniquely  across  higher  level  units,  between  which  nobility  occurs. 

For  example,  if  there  is  high  mobility  of  students  and  teachers 
between  schools  in  a  district,  each  student  and  teacher  might  receive 
a  unique  code  within  the  district,  rather  than  a  unique  code  within 
Che  school.  With  this  coding  system,  linkage  of  student  records 
with  school  records  can  be  achieved  in  either  of  two  ways:  by 
containing  within  the  school  record  a  list  of  the  codes  of  all 
students  currently  in  that  school,  or  by  containing  within  the 
student’s  record  the  school  code  for  the  school  he  is  currently 
attending.  The  decision  whether  to  use  the  fully  nested  code  or 
to  embed  student  or  school  codes  in  school  or  student  records  is 
a  decision  that  must  be  made  on  the  basis  of  the  most  frequent  types 
of  use  of  the  records. 

Finally,  a  system  may  have  a  structure  that  is  not  nested:  one 
unit  may  simultaneously  be  a  member  of  several  higher-level  units. 

For  example,  a  student  in  high  school  has  more  than  one  teacher  a 
the  same  time,  but  not  a  fixed  number.  In  such  a  structure,  the 
teacher's  code  cannot  be  a  part  of  the  student  code,  since  the 
student  has  several  teachers,  In  this  case,  the  only  solution  is 
either  to  incorporate  within  the  teacher  record  the  codes  of  Che 
students  he  is  currently  teaching  (codes  which  may  be  unique  within 


-52- 


'school,  d'i'i.-rii-t,  slate,  ct  nation) ;  or  to  "incorporatfe" within '  the 
student  record  the  codes  ox  civ-  teachers  he  currently  has  (or  possibly 
both,  ir  file  storage  is  less  costly  than  the  extra  cost  of  inconvenient 
access ) .  min  non— nest i  *  utructutt  cs  apprcpria*.e  fer  many  <*.. 
the  activities  which  occur  ir.  education,  sines  each  student  ana 
teacher  is  engaged  in  a  variable  number  of  uctivities, 

.  An  onampie  of  hew  a  non- a estei  scruccura  night  be  used  to  Huh 
data  from  different  files  together  is  the  linkage  or  stuaort  grades 
and  standardized  teat  data  to  characteristics  of  that  year's  teacher 
in  that  course!  The  teacher’s  record  contains  the  teacher's  identifi¬ 
cation  code  and  the  characteristics  of  that  taachc-r .  The  course  coee, 
the  grade  earned,  the  teacher  code,  and  standardized  test  results 
are  all  recorded  in  the  student’s  file.  The  course  code  would  include 
codes  for  subject  area,  course  natae,  course  section,  teacher.  Course 
section  might  incorporate  ability-levei  code,  if  used.  As  an  example, 
the  code  or  section  7  of  English  10B,  001-010-07-030,  would  be 
built  up  from: 

Subject  area  =  English  «  001 
Course  name  ■  English  10B  *  010 
Ccurse  section  -  7th  period  ■  07 
Teacher  name  “Alice  Jonti  “  030 

In  a  similar  manner,  a  standardized  achievement  test  in  the  related 
area  might  u9e  the  following  identification  code: 

Subject  area  =  English  “  001 
Standardized  test  name  “  TAP-1  “  020 
Time  test  was  given  =*  March  69  ■  0369 

To  find  the  relationship  between  teachers'  characteristics  and  the 
students'  grades  and  standardized  test  scores,  linkage  is  provided 
with  these  identification  codes,  using  a  procedure  somewhat  as 
follows.  Find  data  for  subject  code  001  in  each  student's  record; 
retrieve  grade  and  test  information;  use  last  portion  of  course  name, 
i.e.  teacher's  code,  as  locator  of  this  student’s  teacher's  record 
within  teacher  file;  retrieve  teacher's  characteristic  (in  this  exampie 
verbal  ability).  Figure  1  is  a  diagram  of  this  linkage. 
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2.2.  File  Security  System 

In  implementing  a  multi-level  information  system,  guards 
against  illegitimate  access  to  data  must  be  built  in  as  part  of  the 
file  structure.  Files  may  be  designated  as  public  information  and 
thus  accessed  by  anyone,  or  files  may  be  designated  as  proprietary 
information  with  ranges  in  the  amount  of  access  provided.  Access 
to  proprietary  information  is  gained  either  by  typing  in  a  password 
or  by  using  a  terminal  which  the  system  has  validated  as  accessible 
to  given  information. 

In  one  password  system,  there  are  procedures  for  insuring  medium 
and  maximum  security.  In  medium  security,  the  user  gains  access 
by  typing  the  name  of  the  file  and  the  required  password (s).  A 
maximum  security  file  requires,  in  addition,  appropriate  answers 
to  queries  posed  by  the  program.  For  example,  (16,  p.  3): 

PASSWORD(S)  BARKER,  FOXTAIL,  CREDEN2A 

WHO  ARE  YOU?  ***9 

BOV  OLD  ARE  YOU?  NINETY** 

MOTHER’S  MAIDEN  NAME?  SMITH 
SMITH?  JONES 

The  underlined  portions  are  user's  answers  to  questions.  If  he  had 
answered  any  of  these  incorrectly,  he  would  not  have  gained  access  to 
the  file  he  was  requesting. 


Limits  of  Access 

'“'''Th.cp—hvcr—  prevent  unauthorized  aeeesoto  a  Ilia,  there  are 
,i^^..prflsiaioas._f<iE ..dif terenc.  limits  ot  access-. 

"I.  USE  ONLY  -  -  --- 

~  ..  ..  -Ta  Causer  -may^se^he^da talindex ^fi^ioat-toXISL-sps^iijiZ ~ 
prqg-taros,  bat  may  not  gain  access  to  the.  JLnd  iv  idua  i  el  eta  ants  of 
the  filer—  The-prograsrmay  -compute  "averages  or  -differences ,  ~f or  ' 

example,  -jand  .transmit  these  to  the  user. 

'"2.~  READ  ONLY 

‘-The  us.ef  may  read  the  data  file,  list  its  contents,  and 
.copy  into  another  file. 

|VV3 ..  ''UNLIMITED  ACCESS  .... 

.1  The  .user  may  not  only  read  the  file,  but  also  change 


-the  .  f  i  l  e.  ----- 


Yv 3j.  Organization  of  Communication 


- - -In  an  information  system  -with  many -source -points  for  data  and 

mahy;.08e rsjj'the., s fr y.c t.tijr e_df  cotamun i'c.a t i on  provides  non-t rivial _ 

.problems .  In  the  system  of  public  education  in  the  United  States, 
there  r  are  ordinarily .three  major  types  of  source  points:  the  teacher 
or  counselor,  the  principal  or  school  central  office  staff,  and 
the  superintendent  or  district  central  office  staff.  All  these 
spurge. points. ure  popejitial  users  of  information  fiom  the  system 
as  veil.  In  addition,  there  are  users  outside  the  formal  system: 
the  state  and  the  federal  government  (sometimes  for  administrative 
functions,  sometimes  for  research  questions  relevant  to  general 
policy  decisions),  parents  and  students,  and  personnel  in  other 
districts.  The  patterns  of  access  and  the  modes  of  access  to  any 
information  must  obviously  be  specified  in  full  detail. 

In  beginning  such  specification,  a  few  basic  principles  can 
be  established.  First,  each  party  who  constitutes  an  originating 
source  has  a  file  or  set  of  files  associated  with  him.  Second,  only 
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Third,  there  must  be  a  read  operation  -from  file  to  .file,  reading  .  -Vi 
specified  subsets  of  the  information  .from  ope  "f I'Ve  (e .  g'.V  a  teacher  * B.T.  V-.. 


file)  into  another  file  (e.g. ,  a  school -file),  anoperacloh-tha  t---_- 
occurs  at  specified  times.  This  operation  should 

automatically,  under  procedures  audited  by  the  information  banker.  1  . 
— Fourth-, — tor- all— user  9  -of  -  information  ,  -  the  re- Shoo  Id"  he  oea— onVv-'aocees  - 


through  specific  aggregating,  analytical  or  administrative  programs , ’ ;  -CTy' 
-which  use  "file  information  ~to  :servecthe;:user.?.s-neeqs^:.t^-".-^.i-i.— 

These  principles  are  illustrated, in  Ja,diagr.aal«]£ijSh.showsIitlie^,^:.T,i^/ 
patterns  and  types  of  communication  through  the  information  caysbem,'-'' 
Figure  2  contains  paths  of  flow  of  information  between  < I)  data 
originator  and  data  file,  (2)  data  file  and  data  ..f ile,  and  (3)-ua.er  , .... .. 

and  data  file.  The  paths  are  of  the  three  varieties  corresponding- 
to  the  limits  of  accerst  unlimited  access,  read-only ,  "and  uaeronly., 
respectively.  Solid  lines  with  axrcws  in  both  directions  indicate 
unlimited  access;  long-dash  lines  with  a  single  arrowhead  stand, :f or  '  ~ 

read  only  access  -where  the  arrowhead  points  -to  the  destination  fiie;i  -  ~ 

and  finally  short-dash  lines  with  a  -single  arrowhead  jre^eaegt s  if-  '  - 
only  files  with  the  arrowhead  pointing  to  the  destinatioi  .  Any' 
flow  of-data -along  a-long-d ash -line  refers  to  theautaaaticupdating 
of  a  file  as  a  result  of  a  specified  procedure.  A  short-dash  line 
represents  flow  of  data  which  is  under  user  request,  -  In  the ^diagram, 
the  files  at  each  source  point  are  represented  as  a  single  file; 
but  in  general,  there  will  be  several  files  at  every  cource  point 
which  differ  in  accessibility. 

To  exemplify  communication  along  these  paths,  we  may  begin 
with  the  principal’s  office  scheduling  students  for  classes.  This 
operation,  which  results  in  a  file  entry  in  the  principal's  file, 
also  creates  class  rolls  for  each  teacher.  If  each  teacher  has  a 
file  and  a  terminal,  as  assumed  in  this  figure,  the  class  rolls  are 
automatically  transmitted  along  path  2,  from  the  principal's  file  c 
to  the  teacher's  file  a.  If  the  teacher  does  not  have  a  terminal 
and  file,  as  might  be  the  case  in  an  initial  equipment  configuration, 
tne  class  roll  is  physically  transmitted  to  the  teacher,  after  the 
schedule  is  stored  in  the  school  file.  Once  the  class  list  is 


*iWUd  kw  the  liie,- chis  establishes  the  framework  tor  this-  teacner !s 
student  data  file.  This  teacher  alone  has  unlimited  access  to  this 
student  file  and  may  enter  whatever  data  she  deems  necessary  or 
appropriate-loath  3).  Not  all-  the  data  she  enters- are  accessible 
by  the  school  ‘file  or  the  principal.  The  principal  has  access  to 
specified  portions  at  the  teacher’s  file  by  two  means.  First, 

■  in  tot-amt.  ton  foc-speclai  purposes-may-be-requested  by  the  principal - 

via  path  5.  ‘Second ,  the  school  file,  c ,  is  updated  automatically 


vie.  pain  v  wrtiy  certain.  ,°pecir  igc  caca  Tram  rhe  .teacher CS -Xj.Ie . 


J^ke-  txangmiJjtjidUQy&r  path  .4  .consists  of  such  items  aa  grad y  reports 
an,d.:dt tendance  reporting.  Teacher  consultation  of  the  central 
■school _ file  la  carried  out  via  path  1,  according  to  the  rules  of 
.access  in.  -the  -arhoal .  The  teacher  may  also  use  the  district  file  via 
path  14  to .obtain  information  or  more  general  questions  concerning  cur- 
iticuium,  a tud^c -performance,  etc.,  as  outlined  under  1.3.  in  this 
'__sect'fon.;-.  -Ilae^iea'cher.  may^al^o  use  the  information  bank*  the  filter  for 
''inf  ormation  from  other  ydiatricts,  for  more  general  questions  (path  13) . 
IC  The  teachgr'.s  file  is  .accessed  by. one  other  party,  the  parents, 
who  have  useronly  access  via  path  6  to  specified  portions  of  the 
.teacher 'a.  file  containing  certain  information  about  their  own  children. 
.Physically th  e' par en t' s  ~acc  es  s  would  T>e~ -through  ~a  'terminal  at  the 
information  bank.  (In  addition,  parents  have  access  to  more 
general  performance  information  concerning  their  child  and  guidance 
information  involving  data  beyond  their  own  child,  from  the 
information  bank,  via  path  7.  Upon  such  parental  requests,  the 
information  bank  (file  f)  accesses  the  school  file  via  read  only 
access  for  information  on  that  child,  through  path  8.) 

In  an  initial  system  in  which  teachers  do  not  have  individual 


terminal  equipment,  their  information  on  grades,  attendance,  etc., 
would  be  kept  in  a  gradebook  as  at  present,  and  periodically  entered 
into  the  school  file  througl  nark  sense  cards  or  similar  means. 

The  teacher  would  use  a  school  terminal  for  information  requests 
represented  by  paths  1,  5,  and  6,  and  might  maintain  a  private  file 
accessed  by  a  school  terminal.  If  several  terminals  existed  at 
different  points  in  a  school,  full  implementation  of  teacher  files 
as  in  Figure  2  would  be  possible  without  individual  terminals. 


T..  .’i  ''*■  ,'V- 


Fig.  2— Communication  flow 
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The  principal's  use  of  the  system  would  be  most  intensively 
through  use  of  the  school  files,  (which  are  automatically  updated 
via  path  .4  from  teachers'  files  and  via  path  9  from  district  ^lles, 
and  from  ;which 'information  is  automatically  transmitted  to  district 
r :f ii.es.~and vthe-' inf  ormation' bank . )  jF^r  recues ts_ involving  information 
1  from  other  schools  in  -the  district,  the  principal  accesses  the  district 
7-.i_file:TiTi  use- only  mode,  and  ~fcr  ‘requests  iuvolving 'information loutaide 

—the -district, -he-accessesthe  information,  bank -via  'path;  12. _  _ 

- : Use-by-  the-dia trie t  superintendent  Ls  of’f  ice  tis  as  indicated 

-by  the  figure,  and  requires  little  elaboration.  The  state  education 
department's  flles'are  periodically  updated  by  district  files  and 
-  perippi.cally  transmit  state  administrative  information  to  those  files. 
-In -addition, -the  state-makes  -information  "queries  for  research  and 
-  evaluation  purposes  as  does  the  district 'superintendent,  through 
the  informa  lor,  bank,  using  the  information  to  which  the  bank  has 
'  access  _frgg..vajJ.<iua  iUatricf.s  hath  within  and  outside  the  state. 

:  The  information  hank  is  also  accessible  by  other  interested 
parties  whose  access  to  the  fj^nkig  legitimated.  These  parties  may 
.he  a  research  or -statistical  division  of  the  U.S.  Office  of  Education, 

•  co^itteeV  of  'the"state  legislature  or  Congress .  or.  research  branches 
of  ojrher  organirations  i c  the  community.  Obviously,  it  is  necessary 
for  rights  of  access  and  limits  of  access  to  be  clearly  defined  for 
such  multiple  use  to  occur. 

.  .This~i.nit.ial  outline  of  the  organization  of  communication  in 
a  multi-user  system  of  this  a.ort  gives  a  view  of  the  general  patterns. 
The  details  of  -the  system  will  differ  in  different  applications,  and 
will  obviously  depend  also  on  the  configuration  of  equipment  as 
discussed  in  (3.)  below.  Before  that  discussion,  however,  it  is 
useful  to  mention  briefly  two  other  aspects  of  the  system  that  are 
relevant  for  research  and  evaluation  purposes:  experimental  designs 
and  data  sampling. 

2.4.  Experimental  Designs  As  a  By-Product  of  Scheduling 


la  an  information  system  based  on  administrative  data,  analysis 
of  the  performance  of  students  in  different  environments  must  ordinarily 


take  the  assignment  of  students  to  particular  environments  -as .given* 
and  use  statistical  controls  to  reduce  incorrect  inferences  baged .. 
on  initial  correlations  between  variables.  Strict  experimental- ■- 
design,  -with  random  assignment  of  students  to  different  environments : 
is  ordinarily  not  possible,  since  the  school  is  an  ongoing^sys'ceni,'/’.'.-:'' 
with  assignment  made  for  a  purpose.  However,  this  overlooks  -one 
pointr  many -assignments  ^are  no-t-nade^for-a— purpose  ,~but  -aye^rngdej'-- 
arbitrarily.  And  when --assignment a  are  made  arbitrarily,  triey  may-  — 
be  made  randomly,  vita  no -loss  in  administrative  intent.  Vben_~a  — 
student  chooses  a  course  for  which  three  different  classes  will  fit 
the  remainder  of  his  schedule,  then  if  scheduling  is  done  manually, 
he  is  arbitrarily  assigned  to  one  of  the  classes.  More  generally, 
in  working  out  a  schedule,  a  number  of  arbitrary  decisions  are  made, 
-especially  in  the  initial  stages  of  the  process,  in  order  to  provide 
a  frame  within  which  ocher  courses  can  be  fitted.  When  scheduling 
is  done  by  computer,  arbitrary  procedures  are  also  used  in  such 
circumstances. 

Whenever  such  arbitrary  procedures  are  used,  then  the  arbitrary 
procedure  can  be  so  designed  that  the  canons  of  experimental  -design 
are  met  in  assignment.  Whenever  such  an  arbitrary  or  random 
assignment  is  made  between  particular  alternatives,  the  assignment 
and  alternatives  can  be  recorded.  At  the  end  of  a  computerized 
scheduling  process,  a  number  of  random  assignments  will  have  been 
made  among  several  sets  of  alternative  environments.  For  each  set 
of  alternatives  among  which  random  assignments  have  been  made  for 
two  or  more  students,  an  experimental  design  exists.  Thus  a 
scheduling  program  may  give  aa  a  by-product  several  experimental 
designs,  which  can  be  automatically  stored  until  performance  data 
on  standardized  tests  are  obtained  during  or  at  the  end  of  the  course. 
These  courses  may  differ  in  a  number  of  ways:  characteristics  of 
teacher,  characteristics  of  classmates,  time  of  day,  and  sometimes 
textbook  or  curriculums.  By  amassing  experimental  results  over  a 
masher  of  semesters  and  a  number  of  school,  strong  inferences  can 
be  drawn  about  the  effects  of  particular  characteristics  of  the 
environment,  Inferences  that  could  not  be  as  sound  without  knowledge 
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coactming  which  assignments  ware  randomly  made  and  among  what  set 
of  alternatives. 

The  procedures  uaed  by  some  existing  programs  for  scheduling 
student*  when  two  «r  more  options  are  open  differ  somewhat  from  random 
assignment',  but  in  ways  which  could  be  easily  modified.  For  example, 
TBM*s  achadv Hn«  program .  GLASS,  which  schedule*  all  courses  for 
each  atydsot, before 'proceeding  to  the  next  student,  assigns  him 
-first; to'clasees  In  which  there  ere  no  alternatives.  It  then  moves 


-to  claases-ln -which  alternativea  exist,  and  assigns  him  to  the  section 
in  which  most  seats  remain.  It  is  only  rhiB  last  step  which  requires 
Change,  to  insure  random  assignment;  he  must  be  scheduled  randomly 
.among  a  well-defined  set  of  courses,  rather  thsn  according  to  a  char- 
--acteristic  of-the  course. 

-The  SOCRATES  scheduling  program  does  not  schedule  all  courses 
for  a  student  before  proceeding  to  the  next,  but  schedules  first 
.the.. courses  for.vhich  there  is  only  oae  alternative,  second  the  courses 
for  which  there  ere  two  alternatives  and  so  on,  at  each  point  revising 
the  number  of  regaining  alternative*  as  available  alternatives  are 
-prsclased.  This  program  is  directly  modifiable  to  allow  recording 


jp-f— random  assignment,  merely  bv  recording  the  two  or  more  alternatives 
that  exist  for  each  assignment  in  which  a  student  is  randomly  assigned 
to  one  alternative  put  of  tyo  or  more.  (See  reference  19.) 

Such  emerging  possibilities  allow  for  creative  work  in  statistical 
methods.  Here  is  not  the  place  to  begin  such  work.  It  is  enough 
to  note  that  scheduling  programs,  appropriately  designed,  allow 
experimental  designs  of  radically  new  forms,  purely  as  a  by-product 
and  without  altering  the  criteria  on  the  basis  of  which  class 
assignments  ere  made. 


2.5.  Data  Sampling 

For  many  information  problems  for  which  the  information  system 
is  designed,  there  will  be  far  more  cases  of  student  exposure  to 
a  given  environment  than  are  necessary  for  statistical  reliability. 

It  is  characteristic  of  schools  that  many  students  are  exposed  to 
an  educational  environment  that  is  identical  in  its  measured  aspects. 
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Consequent  ly,  for  efficient  analysis  of  d»t« ,  i.t,  jrlll  often,  benecea-. 
s*ry  to  uae  sampling  procedure*.  The  specific  me tho  4»,  of  samp 
differ  according  to  the  problem;  but  sampling  programs: art LI-  be •  oacme.-:.' ~ 
aery  to  uae  in  conjunction  with  the  file  structure  described  above, 'in 
retrieving  a  set  of  data  for  analysis.  "  ' 
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a  number  of  different  machine  configurations  are  possible  in  a  school^ 


and  district,  some  of  which  are  described  below.  What  is  assaut-rai. 
for  sn  information  system  of  the  sort  under  consideration  is  electronic 
file  storage  and  remote  conrounication  capacity.  This  becomes  feasible 
with  little  capital  expenditure  through  the  purchase  or  rental  of  ter¬ 
minal  equipment  for  the  school  and  district  offices,  and  rental  of  com- 
puter  time  and  file  storage  fr«n  a  central  computer  service  whose  costs 
are  distributed  over  all  users.  As  will  be  evident  in  the  discussion 
below,  such  a  file  storage  and  communication  system  is  possible  with 
nothing  more  than  a  teletypewriter,  but  becauae  of  inconvenient  data 
input  and  slow  printed  output  is  probably  efficient  at  the  school  level 
only  with  a  card  reader  and  remote  line  printer  in  addition,  described 
SB  station  4  below. 


3.1  Possible  Remote  Station  Coaf lgurationa 

The  monthly  rental  for  a  modest  sice  computer  falls  in  ths  $2000- 
$4000  range.  Such  a  computer  would  be  adequate  for  carrying  out  the 
administrative  activities  in  a  school  described  la  Section  II,  as  In 
the  example  of  Norwich  Free  Academy;  but  it  is  too  expensive  for  a  sin¬ 
gle  school  and  lacks  remote  communication  capability,  requiring  on¬ 
site  access.  However,  the  availability  of  commercial  tine-sharing  aery 
ices  and  service  bureaus,  and  regional  educational  computing  centers, 
provides  a  way  for  school  districts  to  begin  computer  usage  without  a 
large  initial  expenditura. 

A  computing  service  underwrites  its  monthly  computer  rental  and 
other  expenses  by  renting  computer  tine  to  various  subscribers.  A 
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school  district,  for  instance,  may  rent  time  from  such  a  service  to 
run  a  scheduling  and  grade  repotting  program.  The  school  district  vould 
then  he  charged  according  to  the  amount  of  computer  time  it  used  in 
•jruarung  these  programs. 

There  aie  many  services  from- which- a  school  system  as  a  potential 
SUhS.Ctiher  -0.8D  choose.  In  some  states  there  are  regional  computing 
-canter*  providing  services  spec if icaliy  tailored  to  the- educational 
..area.,  ..  Time  .sharing,  sexuic.es ,  .d&signed-.ro-.  permit  interactive  use  of  the 
“«rapj4je;r71aj^_^idsl>’' av§il3b.l^Is"£r®g.rcialXy.  "in  addition,  other  serv¬ 
ice  "bureaus  providing  hatch  processing  services  are  available. 

The  mode  of  computer  access,  for  instance  batch  processing,  time¬ 


sharing,  or  dedicated  syatej,  sets  out  a  range  of  equipment  configura- 
_ iiona„availahle  to.  the  school  district.  With  a  service  providing  batch 
processing  capabilities,  no  equipment,  or  very  little  (keypunch,  sorter) 
would  be.  necessary  at  the  school,  hut  only  activities  requiring  infre¬ 
quent. computer  use- -such  as  scheduling- -are  feasible.  To  use  a  time- 
sharing, seryice, -however,  the  minimum  equipment  is  a  teletypewriter, 

"Since  the  mode  of  access  bears  directly  on  the  possible  district 
configurations ,  to  prevent  being  top  restrictive ,  a  very  general  com¬ 
puter  ■capability  is  assumed ^  Specifically,  we  assume  the  existence  of 
a  Targe  central  computer  receiving  inputs  either  locally  or  from  remote 
stations.  Various  input/output  devices  are  located  at  the  central  com¬ 
puting  center,  specifically  a  high-speed  line  printer,  card  reader, 
and  puncher,  magnetic  tape  units  and  disk  storage  units.  These  devices 
may  be  used  by  the  remote  user  as  well  as  the  local  user.  In  addition, 
the  remote  yser  may  have  his  own  input- output  devices  located  at  the 
remote  station.  These  remote  devices  may  receive  and  transmit  data  to 
and  from  the  central  computer.  It  would  be  possible,  for  example,  to 
request  (by  means  of  the  teletypewriter)  that  a  tape  physically  located 
at  the  central  computing  center  be  read  and  the  data  transmitted  and 
be  listed  on  the  line  printer  at  the  remote  computing  station.  These 
remote  stations  may  contain  a  teletypewriter,  a  card  reader,  and/or  a 
line  printer. 

This  discussion  will  consider  four  of  the  possible  types  of  sta¬ 
tions  for  this  computing  facility.  These  are  built  up  from  the  separate 


-components  -ptele typewriter ,'-line~~prln ter ,  card  reader)  in' hierarchical 
fashion-- that  is,  station  1  is  contained  in  stations  2,  3,  4;  sta¬ 
tion  l.  is  contained  in  stations  3,  4;  and  so  on.  These  stations 
provide  a  hierarchy  through  which  a  school  may  progress,  "all "four  eta 
tiers  arid  combination*!  or  these  four  may  exist  simultaneously  within 
the  system.  Figure  3  illustrates  the  four  stations  and  their  linkage 

M  p«  Am  A-  <mm  —  —  ... 

W.4V  WNi  l*  s,  g.  O.  i.  t  »  „  _  H. I. 


STATION  3 


CENTRAL 

COMPUTER 


Fig.  3— Remote  computing  network 


3.1.1.  Station  1:  No  equipment 

Initially,  a  school  may  not  have  any  equipment  at  all  installed. 
In  order  to  gain  access  to  a  computer  the  user  must  commute  to  the 


central  computing  facility.  He  submits  his  job  and  after  completion, 
returns  to  pick  it  up.  The  time  between  job  submittal  and  completion 
depends  on  the  efficiency  and  schedule  of  the  computer  center,  and  may 
range..;?  rom  less  than,  an  hpur^tc  'more  than  a  v^cek.  This ^arrangement 
.precludes.  incfirvCiivejisLs  or_tae  .computer, _ _  .  _  ...  .  ....... 

:3. 1.1-.  -  Station  2*.  Teletypewriter 


~ - 'H_: “Te  1  at ype wr i ter s  -are^yi dely  -used  as_-input-de-vices  day- commercial 
time-sharing  -services-.  "The  -a  vail  ability  -of -^acoustical  couplers -on 


.these  units  allows  using  any  regular  telephone  to  link  the  terminal  to 
.the  computer.  Consequently,  these  units  m^y  he  used  wherever  there  is 
a  telephone.  Relocation  of  teletypewriters  is  hampered  by  their  75- 
pound  weight'.  However,  lightwe . g:.c  models  costing  about  the  same  will 
'be  available  in  early  1970.  Telet/.  eyr iters  contain  a  paper  tape  punch 
which  allows  programs  and. data  terbr  -ji'.pred  for  later  use  or  reference 
-on  punched -paper  tape.  Tbe-data  limitations  lie  in  the  low  speed  of 
the  tape  reader. 


■  What  advantages  are  offered  fey  configuration  2  over  configuration 
- -j.?  -in -principle,  all  capability  of  remote  usage  is  available,  but  the 
_  low  input  .and. output  speeda.llimit  this  .usage  to  lcv-.yclvme  applica.tic.ns  . 
Schools,  may  ;use  the  teletypewriter  for  remote  job  submittal,  saving 
the  time  and  inconvenience  of  commuting  to  the  computing  center.  Sec¬ 
ondly,  all  the  advantages  of  the  interactive  capability  of  a  time- 
shared  system  are  available.  One  area  which  currently  is  benefiting 
from  this  interactive  capability  is  counseling.  There  are  numerous 
projects  which  are  using  computer  assistance  in  counseling,  A  library 
of  career  information,  along  with  methods  to  explore  this  information, 
is  given  to  the  students.  One  system,  Computerized  Vocational  Infor¬ 
mation  System  in  operation  at  Willovbrook  High  School,  Villa  Park, 
Illinois,  asks  the  student  about  his  interests  and  post-high  school 
plans,  and  then  lists  available  jobs  fitting  these  categories.  Then 
the  student  may  request  additional  information  about  any  of  these  jobs. 
(18,  p.  76) 


3.1.3.  Station  3:  Teietr; 


titer,  card  reader 


There  are  several  card  readers  available  for  c rsSMslfcti ng  -c ard,.  -  . .  - 

data  from  a  remote  location  to  the  central  computer.  These  reader a 
read  both  punched  cards  and  mark-sense  cards.  j'ddltlpnjbf '_a.  j;g3«ide.5 
considerably  increases  the  'flexibility 'of 'station  3  in  cOTparlspnvWithjr^fi- 
Station  2.  When  typewriter  or  paper  tape  is  the  only  means  .of idata.‘.i~.v:~r 
origination-,  the re- -Is  no  convenient  way  to  provided-remote  input  -to -the-  ----- 
computer-  -With  -addition  of  -the  -card-reader  a  very  ve  r a  a  t  lie*-  ag'd^poft-"  r  ~~  ~ 
jhle.  storage -medium,  the  .punched  card,  is- added  to  -the  -local "systemt 
Teachers,  for  instance,  may  have  their  students  record  quiz  answers  on....  .. 
mark-sense  cards,  and  receive  test  grades  and  tabulations  of  errors  .  -:■■■■ 
for  each  item  within  a  few  minutes  after  test-taking.  Procedures  such 
as  attendance  reporting,  which  must-be  done  daily  and  consequently  have ' 
very  limited  time  for  completion,  would  benefit  from  a  local  card  reader . 
The  local  availability  of  a  card  reader  makes  possible  quicker  service  and 
easier  access.  ~  '---  - 


iz  ana  printer 


Remote  line  printers  are  available  and  would  be  necessary  for 
printing  any  large  volume  of  data  at  the  Local  station.  The'  slower' 
speed  of  the  teletypewriter  makes  this  device  very  poor  for  printing 
large  volumes  of  data.  For  example,  one  estimate  states  that  it  would 
take  four  teletypewriters  24  continuous  hours  of  operation  to  print 
report  cards  for  2000  students.  (11,  p.  74.) 

With  the  incorporation  of  a  line  printer  the  station  would  be  able 
to  trarsfer  all  jobs  and  data  to  the  computer  for  processing  and  then 
receive  the  results  at  the  local  station.  For  most  of  the  pupil  per¬ 
sonnel  procedures  described  in  Table  3,  page  21,  this  configuration 
would  be  adequate. 

Table  6  gives  the  monthly  rental,  purchaee  and  particular  charac¬ 
teristics  known  about  the  station  components. 


Table  6 


,  SIAT.ICS  -CPMRQ^SNTS 
-Rental,  -Purchase,  Characteristics 


1  Xomponent 


Teletypewriter-and 

_i-ebupler_r.  — -r.-- — 

;Card:reader.  (punched- 
•j-  car ds '  only)  ----- -  ■  - 

-Card  re  ader,ipur.ched  " 

'-'Cards' ,  -mark-rsenae  'cards. 

-Jiiwev  pr. i nter, ;-  ■„ 


.Rental 
■(•Monthly)-- 


---4-10- 

:  "vS-lOO 

-§160 

:  ..§wo... 


Purchase 


-.§1300—  A 


'(a) 


(a) 


Char  a  c  te  r  is-ci  c  ’ 


-M. -char a cte ra/ae cq ad  - 


“100  cards /minute 

IOC  card.a/mtnute 
-30,p„iines. /.minute 


a 


.''V"Data  no.t,  avail  able. 


.-'4’.'  -  ADMINISTRATIVE  PROCECURE SiE  0 R-  -PUPIL  PERSONNEL 
ACTlVITIg S  IN~  A  FULLY  AUTCHiATED  SYSTEM 


The.  :_next  section  -describes^  .sdtpe  aspects  of  pupil  personnel  pro- 
'c.e4u.re8lin  .  al.liiu.li.iilcye.llinforTDat'i'on-  3yateiE,.  jiaauBiing.  iiie.,exi3-teace  ...  . 
-of -•tele  typewriters  aval  lab  leC'toteachars  ,“'at\d_aremote_card__reader  and 
•jine  printer  located  a.t . the  school  office  and  at  the  district  of! ice. 
.These  descriptions  are  intended  to  give  a  sense  of  the  way  in  which 
some  of  -these  procedures  would  be  carried  out  differently  in  such  a 
system  than  they  are  with  data  systems  that  are  manual,  or  those  that 
use  non- interactive  modes  of  computer  access. 


4,1,  Scheduling 

After  preparing  the  student  request  cards  and  master  schedule 
cards  on  either  punched  cards  or  mark— sense  cards,  these  cards  are  read 
by  card  readers  at  the  local  station  and  transmitted  via  phone  lines 
to  the  central  computer  and  the  scheduling  program.  The  scheduling 
program  uses  these  data  and  prints  the  course  conflicts,  teacher  load, 
and  other  available  measures  of  adequacy  of  the  schedule  on  the  printer 
in  the  school  office.  Next,  the  program  asks  the  human  scheduler  (via 
the  teletypewriter)  if  this  schedule  is  satisfactory,  that  is,  the 


,v. 


***  w**C*»>  ***  rsrf%»-«'  <■ 


fLnsl  one.  .?.£  not,  fee  answers  no,  but  .instructs  t.fe.e 'computer  to>s tore 
bis  schedule  as  it  stands  on  the -disk  file..,  Then, .'in^the1  next;-, run,  -ranly  yil ' 
change,  cards'* not  -the  entire  f  i.le- -u4.1.l  jfe.ii^e  Jo^^.jreadTfipn,.  the  Vard;~.';^r; 
reader  .  When  the  human  scheduler  is  -satisf  ied  with *the-schedule  ,--jhe -<-< 
-answers  -yesL’~and  •the..-coBpu  ter -then- prints  -the  -schedules  for  .all .  a  tu- ^  ' 

debts  in  th.  school  end  automatically  updates  each  - teacher.’ 8-iil'eiw.i.th^di"-' 
the  class  roster  ‘for  -ea^h  -  course ...  ^ 

_ _ If_  suffic.ient_.t£;leiypewritera.  j^era^ayailab-le.,  -the  s  tudents  .  with-th'eir- 

Zz&J nj;eip,r,s~co uld ,  e  nj^Q-hc  i^c,ju  rj&. teJuSKt,s3ligTf elle  jypeyr|  ter.'  .and.':. ;//; v . . 
"  immediate  ly  learn  whether  or  not  the  course  "were  'available  /" '"^ist-sysV^r-  rcvr  - 
turn  would  work  in  a  manner  similar  to  other  reservation  systems j  such'  ’ 
as  airline  or  hotel  systems.  Each  "student  would  be  scheduled  as  die-  ■  ^v~: 
selected  hia  courses^  ..and.  changes-  nee  eng  irate  d. -by-  ir.re  solvable.. conflicts-—  . 
would  he .  made  immediate  ly .  ..  r.  ^ 


4.2.  Attendance  Reporting 


Teachers  may  record  a  student 's .absence  in  much  the  "same  manner 
as.,  ip  a  partially  automated  system,  that  .  is  ^by  .sending  a.  prepuhehed ;  v. 
card  containing  the  student 1  s  uame  tp_£he  school  card  T£ader.  ~  Otilif 
teletypewriters-- are  available-,  a -teacher  would  record  absences -directly-  —-: 
via  teletypewriter.  Master  lists  of  absences  are  -printed  at  .the  school 
on  duplication  masters  for  reprQductiQn.an.d  distribution  through^the..  .-  - 

school.  The  student  master  file  is  automatically  updated  with  this  at¬ 
tendance  information.  A  counselor  or  teacher  may  request,  an  attendance 
profile  for  any  student  <e.g.,  Mary  Jones)  by  typing  on  the  teletype¬ 


writer: 


FIND:  Attendance:  Mary  Jones 


The  current  attendance  profile  for  Mary  Jones  would  then  be  printed 
on  the  printer. 

4.3.  Grade  Reporting 


A  teacher  enters  her  students’  grades  in  her  teacher  file  either 
by  recording  them  on  mark-sense  cards  or  by  entering  them  on  the  tele 
typewriter.  When  grade  reports  are  wanted,  the  teacher  requests  that 


...  .the,  CQffP'Jfeer  average,  her  students'  class  grades.  Since  «U  the  grades 

.  "  J'feaye;  fegeo  stored  in  a  computer  “gradebook,’1  the  teacher  need  not  enter 
-r  V  -  these  grades.  She- may  apoly  differential  weighting  to  the.te6is,  ajid 
— wi'H  then -obtain  surnary  *t*Ci.eci  os  for  her  class-*  the  mean,  standard 
t  -  -  -.  y~-  deviation  "and  franking:  afr  students  t  for  instance .  After  vecific  at  ton 

- -  'of  these  reports,  'the  teacher  indioatac  that  report  cards  should. be  - _ 

. '  ^printed^and  the  students 1  cumulative  records  should  be  updated  with 
r~.  : .  '.  .  -7-. -.these  "data -.  if  anyraeditional  -reportsh-are-heeded-jy  -thg-fcgache r . -the - . 

,.-V!Z..’-llJl".™jJ.ata,ayst&ffi  .would  b.e..  cxganirei  so  that;  this  .could.  be .  done  easily  and 
Iv'iTILHiKkJy *  Fox -example,  a  vocabulary  for  report  generation  of  this  sort 
^  y-i  rqp'uid.be  established.  To  obtain  the  rank  of  students  in  her  English 

10$  ,c  lass ,  the  ^teacher  would  instruct  the  computer  to 

M.  .RANK:’  .English  1GS 

-  ^ _ ^llla  -or ,  .to  .ask  for  students  with  one  .failure ,  a  counselor  might  type 

-  -- -  -  TDD:  “Failures  '(1) 


■  z.,;‘A : 4  Te sting.  . 


_ v s t adent ® ' ® aye rec ord -the ir  test  answers  on.  a  mark  sense-card  which 

-che  computer -reads,  scores  and  stores  on  tape  or  disk.  Alternatively, 

' the.  Student  inay  sit  at  a  teletypewriter  which  asks  the  student  a  ques- 
•  ‘  tlool  xfcj>.rds  his  answer,  and  at  the  completion  of  the  quiz  stores  his 
--  "test  sheet"  and.  hi.a  -?COte  -on  tape  or  disk.  Besides  the  scoring  and 
recording  features,  in  a  data  system  design  which  includes  automated 
testing,  there  can  be  additional  capability  which  provides  the  teacher 
or  school  administrator  analytical  tools.  For  example ,  item  analysis 
of  tests  may  be  a  part  of  the  testing  procedure.  In  addition,  such  systemfe 
could  provide  a  data  bank  of  questions  used  by  teachers  of  this  par¬ 
ticular  course.  The  teacher  could  select  questions  and  have  the  test 
automatically  printed  on  duplication  masters. 


APPENDIX  A 

Appendix  A  contains  a  discriptinn  of  the  tape  format  -of— the -  •  '  .  - 

student  master  file  for  the  California  Total  Educational  In  fc  motion  — -  :  j. 

.System  <2,  8-2  -  8-5) .  -  -  -  -  ------ —  .  .  - 


v  ***'.'  -4 --Hewitt  Idfcg 


“  -80~ 


TAPE  FILE  A- l  {School  Student  Master  File) 


r  .•  -  -  - 


s-c'*  ,* 

'^CHARACTER 
.  POSITIONS  1 

HR5SHI 

PK*J.W"  1 

FIELD  DESCRIPTION 

v".  ,  J.  lj‘  .  _ 

■  --  - 

.  .lr.8 

^School 

Xhe  first  two  position*  number  cade  the  county;  the  1 

; 

Tdmti  (ication 

next  three,  the  diatriciirandrthe  last  three,  the  school 

Vy  ■  v./  ‘  •  ■ 

i-=  •---  ;  ---  -- 

-  --- 

within  the  district.  ~  . . 

. 

r--~  '  9-ts~  '  : — 

Strident-  Number 

The  iirst  -posttisn  i»  -aa-alpha-sharacter pall  other - + 

vk  r 

positions  must  be  numeric,  j 

-  1* - 7“  ;  ;  7  “7 

:  19  :.  *v  — 

Student*# 

-OaRj  time  in:  nr  A-W.  lenotK  1 

: .  "--nr  —'•■ere  -—.a 

Attendance  _ 

ot daily  kindergarten.  ...  _  __  _ _ 

•  “*  .~-r: 

*'  -r_-  ~ ~ 

Category 

20-2.1-  -  -  .  ~ 

Beginning 

The  firat  month  student  attended  the  school  for  current 

Attendance 

*ehot>l  year. 

-Monjh 

,  -22-11  -v-  .  . 

iBiank  *  - 

•  *  ■’*■**,  • 

J2-51  ;  , 

O  r.  r‘  — •  F  — ■  - 

Stud  ent  Name 

Self-explanatory  (Last  name  first) 

■.  >•'.  •'  ,**  .  v-  •  — .  -j! 

-;  •  52-91 

Student  Re*  id  once 

The  first  20  position*  denote  the  street;  the  next  15, 

mV  '  .  •t-'JZ- 

s*  W  v  .  ■  “fiis. 

Add re** 

the  city;  and  the  last  5,  the  ZIP  code. 

rr~r5&r":  -  '  - 

Student1*  Sex 

M  or  T 

*  93-99  .. 

Blank 

— 

v- : ..  y*.' 

-  .Jl;00.-10a  .  _ 

Stjident'*  Tele- 

Area. code  and  cumber 

- . ;V'7 

—  -77,.' _  _ 

phone_No. 

- 

; 

-Birth'day- 

Month  £1-9,  O,  N,  or  D),  Day  (two  positions),  Year 

;-  .  -.1  -  '  . 

r’: rr^  *  :  7^ 

(Compositions)  ' 

•  ’•  T  '*'•  - 

;  115 

Blank 

-  -116.7Ij7  ,  - 

Bifth  Place 

City  or  City  and  State 

I  ■'128-129 

Blank 

'  130-1-34 

District  of 

The  first  two  position*  denote  tho  county  and  the  last 

Residence 

three,  the  district. 

-  1-35-162 

Blank 

:  -V 

163-164 

Entry  Cod* 

Enroll/Withdrsw  code. 

If  the  student  is  enrolling,  use  the  following  code; 

El  s  Student*  enrolling  for  the  flr*t  time  in  ! 

public  achool  this  year. 

E2  =  Student*  enrolling  for  the  flrit  time  in  a 

California  achool  thi*  year. 

E3  1  Student*  enrolling  a*  a  transfer. 

E5  =  Student*  enrolling  through  echeduling  pro-  1 

cedure. 

R  *  Student  enrolling  a*  a  returnee  thi*  school 

year. 

E6  =  Student*  enrolling  in  private  or  parochial 

L 

school  for  th«  first  time  thi*  year.  J 

t  : 

T  A  IPf  C! 
*  i  .  .  *-*  _  .  * 


It  sat).  (School  Stydeat  Tiic) 


CHARACTER 

POSITIONS 


161-1 b4 


FIELD 

CONTENT 


i  Entry  CM* 


165-169 

170-174 

175-176 

177-180 

181-200 


Entry  Date 
Date  Left 
Leave  Code 


B 


Parent  or 
Guardian  Name 


FIELD  -DESCRIPTION  "  . 


E7  -  Studenva  enrolling  for  the-.tira,t  tvnrye -in'*, 
private  or  parochial  ’school'  in ’CaUfersiv 

E8  =  Student*  enrolling:**--*,  tranafer  from  a . 

p**5vc*f<*  <%r  njiyo^Ha t~»fhnotr"  _  ’  _  ~  _2 

TftKe'atudent  iawithd  rawing  frk>m-#.eh.Qhii— tt-te  flit 
following  code;  _  .  J_ 

'  'Ll'  =  ~T ranafer  to  high'ichool  within'dittrict: 


L2 

= 

Tpanafer  to  diatrlct  -within  ccruryty,  — 

L3 

= 

Transfer  to  dittrict  outaide  county. 

L4 

* 

Tranafer  to  continuation  high. 

LS 

= 

Tranafer  to  adult  claaaea. 

L6 

- 

Tranafer  to  CYA  or  county  probation 

LA 

s 

Moved,  no  requeat  for  tranacript. 

LB 

= 

Exempt,  parenta'  request. 

LC 

= 

Health,  including  paychologlcal. 

LD 

= 

Married, 

LE 

= 

Pregnancy. 

LF 

= 

■Work. 

LG 

= 

Military. 

LH 

= 

Over  18. 

LJ 

= 

Over  16. 

LK 

= 

Suapended  (end  of  term). 

LL 

fi 

Expelled  or  excluded. 

LM 

= 

Others. 

LN 

= 

Unknown. 

LX 

£ 

Adminiatrative. 

LZ 

S 

No  ahow. 

RH 

S 

Return  from  home. 

HT 

= 

Home  teaching. 

Date  atudent  entered  ayetem. 

Date  atudent  left  ayiten  . 

Explalna  re* ion  for  leaving. 

Self-explanatory 

-12- 


tape  FILE  A-l  {cent}.  (School  Student  Miitir  File) 


.  CHARACTER  ' 

.pcsn-ioNS  ’  1 

FIELD 

CONTENT 

FIELD  DESCRIPTION  . 

'  20U22tt  ;-/'1 

Emergency 

Parent  or  guardian's  address. 

;  22 1-2  SO . 

Emergency 

) 

S  clf-explt  eatery- 

Sir.  .  r.-T---  .- 

"Phone 

_;?3L.  -  —  „  j- 

F<Mt9  _ 

X.  R,  of  0  {iTt'.iTiunif  .lisVigiSHl* . ruction.  Or  J 

not- r*#p*ctiv#iy ).  -  -  -  1  - - 

in 

Health 

1-9  (according  to  any  coded  health  condition). 

- .. - —  •  - 

"X  or 'OTunder  pnbll‘c"law  874"or  not.- respectively). 

.?  253 

-PL874 

*rrr-234/.'-  —  r 

X  or  Q  iwmp l*2«4  d.riv.er  training  or  not,  respectively). 

r-'-w'  ""'r. 

Ftr  et  Aid 

’X  or  O  (completed  fir»t  aid  course  or  not,  respectively) 

m  _  _ 

Ethplc  -  ; 

1-6  (according  to  coded  ancestry). 

237-261 

Blank  ” 

•  262-275  - 

Counselor  Name 

Self-explanatory , 

C  276^295  -  . 

Monthly  Atten¬ 
dant  e  Picture 

Five  position*  are  allotted  for  each  of  four  -week*  of  ihe 
current  month  to  denote  presence,  absence,  or  holiday 
for  each  day  of  each  week. 

’  2.S6-3P5 

Yearly  Atten¬ 
dance  Picture 

Two  positions  are  allotted  for  each  accumulated  day  of 
the  week  to  denote  pjstn.be r  of  tbmesabsent. 

204^3 14/ 

Total  Yearly 
Absence*  -  -  - 

•  Xhreejjo*  Itions  are  allotted  fer  the  number  ofdays 
absent  within  each  of  the  following  categories;  sick, 
nnexcuaed,  and  not  enrolled. 

;■  31,5*317  •  • 

Apportionment 

Days 

Number  of  days  student  actually  attended  schools. 

Sequence  Num¬ 
ber*  and  .Mark* 

Ssyen  positions  are  allotted  for  each  of  eight  courses; 
the  first  three  positions  for  each  course  denote  the  se¬ 
quence  number,  the  last  four,  the  mark. 

:  374-386 

Achievement  Taet 

Data 

The  first  four  positions  denote  the  test  ID  number,  the 
text  two  code*  the  form  used,  the  next  two  denote  the 
test  level,  the  next  four  positions  denote  the  month 
and  year  the  test  was  given  and  the  grade  (K  or  1-12), 
and  the  Vast  position  denotes  the  NORM  (the  average 
grade  obtained  by  students  of  the  same  level  as  this 
student  and  taking  the  same  level  test). 

387-476 

Score*  for  the 

Ten  Section*  of 
the  Achievement 
Teat 

First  five  positions  denote  bucket  or  sub-test  number, 
and  the  last  four  denote  the  sub-test  score  (repeated 
fields  for  each  sub-test). 

477-489 

Aptitude  Test 

Data 

Same  type  of  daiu  as  for  positions  375-387,  above. 

490-498 

Language  Score 

For  the  aptitude  test. 

499-507 

Non- Language 
Score 

For  the  aptitude  test. 
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California  Administrative  Code,  Section  79a,  requires: 

a.  Name  of  pupil. 

b. .  Ha£e-oH>lr£h,  Lf-puptl  -is  a  minor.  —  -  -  - 

c«  Method  of  verifying  hirfhdate  of  pupil  being  admitted  to 

——-kindergarten^  or-  first-grade -  -  - - - 

4~r- Place. jalJjirth^ _  . —  —  .  _  . 

^„LN,§^^s^a^xd.t^X-pas^i^Jjsking -custady-j  or  guardian  if 
pupil "is  a  minor. 

.  Entering  and  leaving  dates  for:: 

1 )  "Epoh  schpol  yeaj. 

'(2)  'Each 'aurtter  session  which  provides  credit. 

•  ~  {.y).  Each  extra  session  which  provides  credit. 


g.  .Subjects  taken  each  year  or  half  year. 

h.  Marks  or  credits  allowed  toward  graduation. 


1  IBS  if 
11-63 


-  OH  V  R  1.1  I  2  13  L«  wl  W?  W.l  A 1  A? 

7.2  116  11J  99  99  112  166  101  «4  9?  66  64 

991  99*  961  911  96*  971  99»  97*  94*  961  96* 

IQ  COMP  al  AM  AA 

146  103  991  10«  9M  96  96*  66  94* 


Ny*  Ayfil  VS9  **vS9 
9 


106  148 

101  99%  104 

TAP 

16/66  QB 

SS  COMP 

SC| 

BPAD  m6TH  1|T 

*■501 

'93*  16,1 

61 

row*  i 

93/6 

^■Tn  Cl 

10/66  QB 

CASP  "aop 

V 

My  AytR  y* 

-SMBP"" 

■^-16*1 

9.0  17*1 

n« 

96 

I  ;*J  »02 


m  © 


HALT  PMyS  PH»r  aGS  GR 
11/66  IT* 


StX  *1)1  1  SIT  PySM  50YO  SB  T  NR.J  HyN  SMB 

?  HP  26  26  SI  76  72  27.1  HP 

JO  79  49  ?o  »6 


Agpepdix  C 


TESTING  PROGRAM,  1968-G9,  SANTA  MONICA  SCgpOJ,  DISTRICT- 
SANTA  MONICA,  CALIFORNIA  " ' '  r 


Administering 


Oct  7-11 


Oct  7- II 


Oct  7-11 


Oct  14-18 


Oct  14-18 


Oct  14-25 


Oct  7-11 


Oct  14-18 

(3cF~I?4Tr~ 


Oct  14-25 


Oct  7-11 


Oct  14-18 


Oct  14-18 


Oct  14-25 


Oct  7-11 


Cct  7-11 


Oct  14-18 


Oct  14-25 


Oct  7-11 


Oct  14-18 


May  1-  14 


May  1-  14 


! 

j 

Grade 

< 

.  School 

1  elementary 
schools 


-ALL  elementary 
“achooTs77  - 


All  elementary 
scnoo la 


All  elementary 
5  i  schools 


All  elementary 
schools 


elementary 

schools 


8  Adams 


ams 


Adams 


Lincoln 


Lincoln 


Lincoln 


7,8.9  I  Lincoln 


Malibu  Park 


8 

Malibu  Park 

8 

Malibu  Park 

7,8,9 

Malibu  Park 

10 

Samohi 

10 

Samohi 

- TO - 

Samohi 

1 

All  elementary 
schools 

2 

All  elementary 
schools 

3 

All  elementary 
schools 

Name. of  Test 


Form  2 (Red) 


I  TBS  —  Form -1  (Blue)----  -  — 


"Stanford  Reading  -  -- 

Intermediate  -il-  -  Form  W 


Lorge  'Thorndike  •-  Form  1 
Level  C  -  V  &  N-V 


Lorge  Thorndike  -‘•Form  1 
Level  D  -  V  &  -N-V  ' 


Lorge 

Thorndike  -  Form  l  7 

;V 

1  Level 

F  -  V  &  N-V 

M 


Pick-up  Testing 

Lorge  Thorndike  -  Form  1 


Level  F  -  V  &  N-V 


I TBS  -  Form  2 (Red) 


Form  1 (Blue 


Pick-up  Testin 


Form  2 (Red 


I TBS  -  Form  l(Blue) 

Lorge  Thorndike  -  Form  1 


Level  F  -  V  &  N-V 


Pick-up  Testing 

Lorge  Thorndike  -  Form  1 


Level  G  -  V  &  N-V 

Tests  of  Academic  Progress 


Form  1  -  Reading  Section 


.ck-up  Testing 


tanford  Reading  Test 
Form  W,  Primary  I 


tanford  Reading  Test 
Form  W,  Primary  II 


Stanford  Reading  Test 
Form  X,  Primary  II 
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APPENDIX  r> 


-'Appendix  D  'contains  'cost  estimates  'for  carrying  out  student  scied- 
ntiagj'itgaster.  scheduling ,  ^tteniaasi!  .reporting,  grade  reporting ,  and  nas- 
ter  file,  maintenance  using  a  remote  batch  processing  'system.  Costs 
bs'icg  '  remote '  readers  and,  line  prltttefs'-'aay  be  'expecte<i-'td~-be'r.’soiM'Mfiai:'' 
higher.  This  depends,  "however,  upon  extent  of  usage,  since  these  costs 
are  -base d-on  hour  ly'-ch argeV -fdr^en trai  -  li-ne-prtceet 5.;  'whi'ieyretnate  — ■ ..  ' 
usage  -costs -depend -on  usage,  per  tnajj£ji',  in  relation  to  month!"  .rental 


charges,.  'transactions  which  together  make  up  these  activities  are 

listed  nip^  with  the  -input,  output,  description,  frequency,  cost  per 
-trans action  and  cp$t  per . pupi 1 ,  _  '  /  ' . 


■  The  information  for  transaction  input,  output  and  description 
comes  mainly  from  Tables  6,20-6,24  of  Feasibility  Study  of  a  Central 
Computing  .Facility,  ill,  pages  54-5$.)  This  feasibility  study 
used'TQO.OOO  students  for  its  population  size.  In  obtaining  the  trans* 
ftCtign  cpst  and  per  pupil  cast,  we  also  assumed  100,000  students. 

'-.These  coat  estimates  assumed  the  characteristics  of  equipment  as 


£giyen;.-helowi 


REMOTE  EQUIPMENT 

Teletypewriter  10  characters/second 

Line  printer  300  lines/minute 

Card  reader  100  cards/minute 


CENTRAL  EQUIPMENT 


Line  printer 
Card  reader 
Card  punch 
Magnetic  tape 
Disk  units 


800-1200  lines/minute 
800  cards/minute 
400  cards/minute 
75  inches/second  (3  556  bpi 
100,000-200,000  charac/ters /second 


-89- 


Cost  Estimates  for  Time-Sharing  Services 

Costs  for  a  system  involving  time  sharing  with  a  'remote  -configuration 
are  based  on  four  kinds  of  costs:  -  -  — 

-  a.  'i'ermXnal-  equipment- at- remote  sites  jf  fixed  rental  cos  ns.) _  .  . . 

b.  Connect  time  charges  -by  computer  time -sharing  services- 

■  ’Cenijcail^iaces s_ing_unit '^chax^as  ~~  Z7~  . . 

—  d.~  Disk  storage  charges  _ 

The  storage  "costs  ~(d) ~are 'difficult  to  estimate ',~~be'caase""th'ey~depend'"~ 
on  the.  relative  use  of  magnetic  tape  storage,  which  pas  negligible  “ 
cost  but  should  not  be  used  for  records  needing  daily  access,  aqd 


disk  storage,  which  is  costly. 

To  estimate  costs  for  a  school  system  with  10,_000  students,  fixed 
and  variable  charges  are  estimated  below. 

1.  Fixed  Charges 

2  high  schools,  2000  students  each 
3  TTY  @  $7G/mo.  $210 

1  card  reader  <3  $160/mo.  160 

1  line  printer  3  $400/mo.  400 

$770  x  2  =  $1540 

8  elementary  schools,  750  students  each 

2  TTY  <?  $70 /mo.  $140 

1  card  reader  &  $160/mo.  160 

$300  x  8  -  $2400 

District  office  (same  as  high  school)  $  770 

$4710/mo . 

2.  Connect  Time  and  Central  Processing  Unit  Charges 

Current  charges  in  commercial  time-sharing  systems 
range  from  about  $6. 50/hr.  to  $10/hr.  connect  time, 
with  cpu  time  ranging  from  $  .03/second  to  $  .10/ 
second,  depending  on  the  capability  of  the  central 
processing  unit.  For  many  school  applications,  the 
principal  activity  involved  is  printing,  with  very 
little  central  processing  time.*  For  an  applica¬ 
tion  involving  grade  reporting  as  an  example,  time 
charges  would  be  something  like  this  for  a  2000- 
student  high  school. 


* 

In  some  time-sharing  systems,  the  central  processor  is  used  for 
auxiliary  functions  such  as  printing,  thus  adding  cpu  charges  to  connect 
time  charges.  Because  of  this,  for  applications  such  as  those  under  con¬ 
sideration  in  this  report,  systems  which  use  auxiliary  processors  for 
input  and  output  operations  should  be  used. 


hours 


2000  students  x  15  ilnes/studeat 

200  x  60  lines /hour 

2.5  hour?  *  $7.50  *  $22.5Q/grade  report  fox  2000  students 
In'tne  10,000  student  district charges  would  be  $111.50  per  re¬ 
porting  period,  or  $  .  Gl/s  indent. 

It  is  clear  from  these  estimates  that  for  ®ost  pupil  personnel 
-ac.tiyltvr~.wkLch::lav(>xve'iprinfcipaliv;-iaput  --and-output -procedures ,  -the 
time  charge  will  likely  be  a  smaller  part  of  the  total  cost  than 
terminal  ^equipment.  - .  ~  ~  ^ 
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APPENDIX  E 

EDUCATIONAL  RETRIEVAL  SYSTEM* 

The  user  (e.g.,  administrator,  counselor,  teacher,  or  researcher) 
can  cc  esc  uni cate  with  his  data  base  in  two  different  ways.  In  the  off¬ 
line  method,  the  user  expresses  his  retrieval  and  analysis  require¬ 
ments  on  standardised  forma, "With  the  aid  cf  a -dictionary  describing 
the  data  in  iiis  system.  The  forms  are  Keypunched,  fed  to  the  computer 
and  later  the  user  leceives  his  easy-to-read  reports.  In  the  on-line 
or  interactive  method,  the  user  sits  at  a  typewriter  terminal  linked 
to  a  computer.  The  computer  and  user  carry  on  a  conversation  in  which 
the  computer  tells  the  user  what  data  elements  are  in  the  data  base 
and  what  statistics  or  lists  he  can  obtain.  The  user  specifies  what 
he  wants  by  answering  qu;stions  and  the  computer  immediately  produces 
his  reports  and  statistics.  Neither  the  off-line  nor  interactive 
method  requires  a  programmer  to  help  the  user  specify  the  students  he 
wants  included  in  his  reports,  the  data  elements  he  wants  used,  or 
the  choice  of  statistics  that  are  to  be  computed. 

This  general  purpose  system  could  be  used  by  administrators  and 
counselors  with  their  historical  data  base  to  conveniently  answer  per¬ 
tinent  questions  such  as:  Which  seniors  he. e  not  completed  all  of 
the  requirements  for  the  State  University?  How  many  students  scored 
below  the  20th  percentile  on  the  math  achievement  test?  or:  Which 
students  are  eligible  for  Honors  English?  Counselors  could  use  the 
system  for  individual  program  planning  and  to  relate  the  student's 
performance  to  specific  group  norms,  or  college  entrance  requirements . 
Researchers  could  use  these  historical  data  bases  with  this  general 
purpose  system  to  study  relationships  between  early  measures  of 
behavior  and  subsequent  performance. 

*Designed  and  written  by  Barbara  Marks,  Management  Sciences 
Department,  using  RAND's  JOSS  interactive  computer  system. 
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Pi  ex  on*  of  these  modes: 

1)  Build  a  data  base  or  add  students  to  an  exisiting  data  base. 

2)  Change  the  existing  data  base. 

3)  Querry  the  existing  data  base. 

Your  Choice  »  1 


OPTIONS  AVAILABLE 


1.  Input  Student  data 

2.  Change  Student  data 

3.  Describe  correlations 

4.  Compute  correlations 

5.  Describe  nee  Student  attributes 

6.  List  Student  data 

7.  Finish 


Choose  one  of  the  following: 

1)  Adding  aore  students  to  an  existing  item. 

2)  Adding  a  new  item  to  an  existing  data  base. 

3)  Building  a  new  data  base. 

Your  Choice  *  1 

The  characteristics  of  students  stored  in  item  10  are: 

Student  ID's  range  from  2767  to  993142. 

Sex:  1  =  male,  2  ■  female,  is  from  1  to  1. 

Students  are  in  sample  1  to  1. 

Nunber  of  years  students  were  in  the  system  range  from  4  to  4. 
Students  were  in  school  2  to  3. 

The  characteristics  of  students  stored  it  item  11  are: 

Student  ID's  range  from  3223  to  993826. 

Sex:  1  ■  male,  2  *  female,  is  from  1  to  1. 

Students  are  in  sample  2  to  2. 

Number  of  years  students  were  in  the  system  range  from  4  to  4, 
Students  were  in  school  2  to  3. 

The  characteristics  of  studsnts  stored  in  item  12  are: 

Student  ID's  range  from  1000  to  994054, 

Sex:  1  *  male,  2  ■  female,  is  from  2  to  2. 

Students  are  in  sample  3  to  3. 

Number  of  year*  students  were  in  the  system  range  from  4  to  4. 
Students  were  in  school  2  to  3. 

The  characteristics  of  students  stored  in  item  13  are: 

Student  ID's  range  from  9607  to  994282. 
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Sex:  1  *  male,  2  =  female,  ia  from  2  to  2. 

Students  are  in  sample  4  to  4, 

Humber  of  years  students  were  in  the  system  range  from  4  to 
Students  were  in  school  2  to  3, 

-Item  Nusfeer  *  10 


Option  »  6 


1346  8/28/69  016  bn  1702 
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Describe  the  characteristics  of  the  sample  you  want  included 
Do  you  want  all  students  included?  (y  or  n)  =  n 
Specify  the  restrictions  on  the  sample.  For  each 
attribute  number  include  a  comparison  operator  and  the 
limiting  value. 

You  may  specify  the  same  attribute  more  than  once. 

Stud  ID  Sex  Sam  Yrs  Sch  Grade  Pt  Ave  DAT  STEP 

9  11-12  ALL  V  H  R  M  . 

Code  1  2  3  h  S  6  7  8  9  10  11  12 

Vhe  comparison  operators  are:  l=equal ,2=not  equal, 3= less  than,4=greater  than 

Attribute  Number  =  8 
Comparison  Operator  *  4 
Value  =  3.5 

Include  students  whose  attribute  number  8  is  greater  than  3.50. 

Is  this  correct?  (y  or  n)  *  y 
Any  more  restrictions?  (y  or  n)  «  n 
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Stud  ID 

Sex 

San 

Yrs 

Sch 

Grade 

9 

Pt 

11- 

Av« 

12  ALL 

V 

DAT 

N 

STEP 

R 

M 

67031 

1 

1 

4 

3 

3.58 

3.76 

3.51 

36 

30 

63 

45 

127768 

1 

i 

4 

3 

3.43 

3.60 

3.57 

38 

33 

61 

40 

25618S 

'  'i 

1 

4 

2 

3.93 

3,82 

3,88 

3? 

36 

65 

41 

378810 

l 

__  1 

4 

3 

3,17 

3,80 

3.52 

35 

1° 

69  - 

-34 

406565 

l 

1 

4 

2 

3.83 

3.68 

3.61 

22 

18 

58 

41 

679300 

l 

1 

4 

2 

3.30 

3.47 

3.56 

42 

38 

64 

42 

828283 

l 

1 

4 

2 

3.50 

3.65 

3.55 

23 

15 

56 

37 

971339 

i 

1 

4 

2 

3.92 

3.93 

3.70 

40 

33 

67 

46 

330517 

i 

*. 

4 

2 

3.75 

4.00 

3.69 

25 

27 

55 

38 

380734 

l 

2 

4 

0 

» 

3.83 

3.88 

3.73 

36 

22 

62 

44 

619735 

l 

2 

4 

2 

4.00 

3.80 

3.89 

15 

24 

50 

29 

786061 

l 

2 

4 

2 

3.83 

3.76 

3.61 

30 

25 

53 

36 

925369 

l 

2 

4 

2 

3.85 

3.60 

3,74 

30 

25 

64 

37 

86132 

2 

3 

4 

2 

3.43 

3.67 

3.51 

18 

15 

58 

24 

135375 

2 

3 

4 

2 

3.79 

3.76 

3.63 

40 

27 

60 

33 

140593 

2 

3 

4 

2 

3.83 

3,41 

3.66 

18 

23 

55 

16 

275113 

2 

3 

4 

3 

3.83 

3.87 

3.64 

33 

33 

63 

40 

378226 

2 

3 

4 

2 

3.58 

3.93 

3.62 

16 

25 

60 

24 

406270 

2 

3 

4 

3 

3.25 

3.63 

3.51 

26 

28 

66 

28 

665021 

2 

3 

4 

3 

3.50 

3.61 

3.59 

26 

26 

62 

31 

737896 

2 

3 

4 

2 

3.71 

3.59 

3.67 

29 

34 

62 

32 

820261 

2 

3 

4 

3 

3.70 

3.41 

3.53 

40 

38 

65 

43 
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Stud  IS 

Sex 

Saa 

Yra 

Sch 

Grade 

9 

Pt 

11-12 

Ay* 

ALL 

SAT 

V  :K 

STEP 
R  _ 

« 

823624 

2 

3 

4 

3 

4,00 

3.82 

3,79 

28 

31 

63 

36 

829298 

2 

-  2 

4 

■2 

3.57 

3,53  - 

3.55 

17 

31 

-47- 

29- 

95096? 

2 

3 

4 

3 

3.92 

3.73 

3.64 

29 

30 

61 

31 

963425 

2 

3 

4 

2 

3.75 

3.93 

3.73 

15 

13 

60 

22 

994054 

2 

3 

4 

3 

3.92 

3.60 

3.62 

21 

23 

56 

30 

36112 

2 

4 

4 

2 

3.75 

3.53 

3.53 

36 

32 

56 

39 

85075 

2 

4 

4 

2 

3.67 

3.60 

3.67 

26 

16 

56 

23 

96247 

2 

4 

4 

3 

3.50 

3.53 

3.55 

26 

19 

62 

32 

101548 

2 

4 

4 

2 

3,71 

3.71 

3.71 

34 

32 

62 

29 

205915 

2 

4 

4 

2 

3.57 

3.53 

3.58 

22 

24 

56 

23 

213040 

2 

4 

4 

3 

3.83 

3.59 

3.59 

25 

39 

58 

42 

316837 

2 

4 

4 

3 

3.75 

3.67 

3.72 

34 

29 

60 

33 

485871 

2 

4 

4 

3 

3.85 

4.00 

3.92 

41 

29 

65 

34 

495646 

2 

4 

4 

2 

4.00 

4.00 

3,98 

44 

36 

68 

35 

Option  *  5 
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Nev  attributes  are  computed  as  a  function  of  constants 
operators  and  already  defined  attribtues. 

These 'new  attributes  can  be  used  to  compute  more  attributes. 
Attribute#  already  in  the  ays ten  are 


Stud  ID 

Sex 

Sam 

Yrs  Sen  Grade 
-  9 

Pt  Ave  DAT 

11-12  ALL  V  H 

STEP 

j> 

Code  1 

2 

3 

4  5  6 

7  8  9  10 

11 

>  «» 

hematic 

oiT  *  i  CQU  * 

2  =  subtract. 

— 

3  s  multiply.  4  *  divide. 

New  attributes  are  evaluated  for®  left  to  right. 

An  operator  valua  of  0  indicates  that  you  have  completed 
the  inputs  for  deriving  this  attribute. 


12 


Choose  one:  1  *  constant  value,  2  =  attribute  number 
Your  choice  *  2 
Attribute  Number  »  9 
Operator  =  1 

Choose  one:  1  a  constant  value,  2  =  attribute  number 
Your  choice  »  2 
Attribute  Number  *  10 
Operator  «  0 

Attribute  Number  13  =  Attribute  Number  9 

♦  Attribute  Number  10 

Is  this  correct?  (y  or  n)  =  y 
Another  attribute?  (y  or  n)  =  y 

Choose  one;  1  *  constant  value,  2  =  attribute  number 
Your  choice  *  2 
Attribute  Number  *  11 
Operator  3  1 

Choose  one:  1  =  constant  value,  2  =  attribute  number 
Your  choice  =  2 
Attribute  Number  =12 
Operator  *  0 

Attribute  Number  14  =  Attribute  Number  11 

+■  Attribute  Number  12 


Is  this  correct?  (y  or  n)  =  y 
Another  attribute?  (y  or  n)  =  n 


Option  *  3 
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Select  the  attributes  you  want  to  correlate.  Input  attribute 
nunber  or  0  if  you  have  completed  your  selections. 

Stud  ID  Sex  Sam  Yrs  Sch  Grade  Pt  Ave  DAT  STEP 

9  11-12  ALL  V  N  P.  M 

Coae  5  7  8  9  10  11  12 

Attribute  Humber  13  *  Attribute  Humber-  3 

♦  Attribute  Nunber  10 

fS  V  Vi'^uu  um  ff* Uiw^i  A-r  -  t%  U  li  V<9  HuMWet  -i  a - - - 

+  Attribute  Number  12 

Attribute  nunber  =  6 
Attribute  nunber  =  7 
Attribute  number  *  8 
Attribute  nunber  =  9 
Attribute  number  3  10 
Attribute  number  =  11 
Attribute  number  3  12 
Attribute  number  -  13 
Attribute  number  -  14 
Attribute  nunber  3  0 

The  attributes  you  have  selected  are 
6 

7 

8 
9 

10 

11 

12 

13 

14 

Is  this  correct?  (y  or  n)  -  y 


Describe  the  characteristics  of  the  sample  you  want  included 
Do  you  want  all  students  included?  (y  or  n)  =  n 
Specify  the  restrictions  on  the  sample.  For  each 
attribute  number  include  a  comparison  operator  and  the 
limiting  value. 

You  may  specify  the  same  attribute  more  than  once. 

Stud  ID  Sex  Sas  Yrs  Sch  Grade  Pt  Ave  DAT  STEP 

9  11-12  ALL  V  N  R  M 

Code  1  2  3  4  5  6  7  89  10  11  12 

The  comparison  operators  are:  l*equal,23not  equal t3=le&s  than, 4= greater  than 
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Attributs  Number  *  3 
Comparison  Operator  =  1 
Value  *  1 

Include  students  whose  attribute  number  3  is  equal  to 

Is  this  correct?  (y  or  n)  *  y 

Any  more  restriction*?  (y  or  n)  =  n 


1.00. 


Option  »  4 
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Correlations 

—  - 

Stud  ID  Sex. 

Sam  Yrs 

Grade 

Pt  Ave 

r\ 

»  »  V  * 

9 

11-12  Abb 

V 

N  R 

n 

Code  1  2 

3  4 

5 

6 

7  8 

9  10  11 

12 

Correlation 

Attr.  No. 

Hear. 

S.D. 

Atrr.  No. 

Mean 

S.D. 

No. 

.67 

6 

2.37 

.59 

7 

2.28 

.62 

165 

.  64 

6~ 

~2.  37 

.59 

- a 

2.40 

.56 

~  1.65 

.47 

6 

2.37 

.59 

9 

16.18 

9.06 

165 

.47 

6 

2,37 

.59 

10 

15.61 

8.81 

165 

.48 

6 

2.37 

.59 

11 

44.66 

11.35 

165 

.52 

6 

2.37 

.59 

12 

24.90 

8.26 

165 

.51 

6 

2.37 

.59 

13 

31.78 

16.38 

165 

.53 

6 

2.37 

.59 

14 

69.56 

18.16 

165 

.90 

7 

2.28 

.62 

8 

2.40 

.56 

165 

.44 

7 

2.28 

.62 

9 

16.18 

9.06 

165 

.48 

7 

2.28 

.62 

10 

15.61 

8.81 

165 

.50 

7 

2.28 

.62 

11 

44.66 

11.35 

165 

.52 

7 

2.28 

.62 

12 

24.90 

8.26 

165 

.61 

7 

2.28 

.62 

13 

31.78 

16.38 

165 

.55 

7 

2.28 

.62 

14 

69.56 

18.16 

165 

.51 

8 

2.40 

.56 

9 

16.18 

9.06 

165 

.58 

8 

2.40 

.56 

10 

15.61 

8.81 

165 

.56 

8 

2.40 

.56 

11 

44.66 

11.35 

165 

.61 

8 

2.40 

.56 

12 

24.90 

8.26 

165 

.59 

8 

2.40 

.56 

13 

31.78 

16.38 

165 

.63 

8 

2.40 

.56 

14 

69.56 

18.16 

165 

.68 

9 

16.18 

9.06 

10 

15.61 

8.81 

165 

.76 

9 

16,18 

9.06 

11 

44.66 

11.35 

165 

.70 

9 

16.18 

9.06 

12 

24.90 

8.26 

165 

.92 

9 

16.18 

9.06 

13 

31.78 

16.38 

165 

.79 

9 

16.18 

9.06 

14 

69.56 

18.16 

165 

.63 

10 

15.61 

8.81 

11 

44.66 

11.35 

165 

.72 

10 

15.61 

8.81 

12 

24.90 

8.26 

165 

.91 

10 

15.61 

8.81 

13 

31.78 

16.38 

165 

.72 

10 

15.61 

8.81 

14 

69.56 

18.16 

165 

.71 

11 

44.66 

11.35 

12 

24.90 

8.26 

165 

.76 

11 

44.66 

11.35 

13 

31.78 

16.38 

165 

.95 

11 

44.66 

11.35 

14 

69.56 

18.16 

165 

.78 

12 

24.90 

8.26 

13 

31.78 

16.38 

165 

.90 

12 

24.90 

8.26 

14 

69.56 

18.16 

165 

.83 

13 

31.78 

16.38 

14 

69.56 

18.16 

165 

Sample  Characteristics 

Include  students  whose  attribute  number  3  is  equal  to  1,00. 

Attribute  Humber  13  =  Attribute  Number  9 

+  Attribute  Number  1C 

Attribute  Number  14  =  Attribute  Number  11 

+  Attribute  Number  12 
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Option  *  1 

Student  I.D.  *  236741 

Sex,  Hale  =  lj  Female  =2.  =  2 

Svspin  *tud*nt  assigned  to.  ■  3 

Number  of  years  in  system.  =  3 

High  school  attended  =  2 

Verbal  score  on  DAT.  =  23 

Numerical  score  on  DAT.  =  35 

Reading  score  on  STEP.  *  42 

Math  score  on  STEP.  =  31 

Overall  Grade  Point  Average.  *  3,21 

9th  Grade  Grade  Point  Average  excluding  P.E.  * 

ll-12th  Grade  Grade  Point  Average  excluding  P.E 


Stud  ID  Sex  Sam  Yrs  Sch  Grade  Pt 

9  11-12 

236741  2332  3.56  .07  3 

Is  this  correct?  (y*yes,  n=no).  «  n 
Input  more  data  this  item?  (y  or  n).  *  n 
Input  more  data  this  data  base?  (y  or  n).  =  n 


3.56 

.  »  3/42 


Ave 

ALL  V 
.21  23 


Option  -  7 

Please  turn  me  off.  Thank  you 
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